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ENCINEERING NEWS. 


{HE READING TERMINAL enterprise is still being 
fought over in the Philadelphia councils. Public 
interest in the matter is aroused, and at the city 
election on Feb. 18 a strong effort is to be made to 
defeat the councilmen who have opposed the Read- 
ing company from the beginning. 

An ordinance which has attracted much attention 
has been introduced in the councils providing for 
the appointment of a rapid transit commission, to 
consist of representatives of the various street rail- 
way and steam railway companies now operating in 
the city, and the chief city officials, with five repre- 
sentative citizens. This body would canvass the 
whole question of rapid transit for Philadelphia, 
and make such a report as it saw fit. 

Another scheme, which has been broached, is that 
Broad St. station be enlarged and made a union 
station, into which trains of the Pennsylvania, 
Reading, Baltimore & Ohio, Belt Line, and any other 
railway company entering the city, should run upon 
equal terms. It is probable, however, that no such 
radical moves will be made, but that the Reading 
company will eventually be permitted to go ahead 
and construct its terminal at Market St. . 


A DEPRESSED FOUR-TRACK railway is projected for 
Atlantic Ave., Brooklyn. The Long Island R. R. 
has offered to build a 4-track elevated road 
down the avenue, which is strongly opposed by the 
residents along the route. A plan has been out- 
lined under which the city would build the road, 
raising the money for the purpose by an issue of 214 
per cent. 50 year bonds and lease it to the Long Island 
R. R. at a rental of 414 to 5 per cent. on the cost. 
Long before the bonds were due the rent would 
have extinguished both principal and interest. The 
plan seems to be an excellent one for both the city 
and the railway company, Two of the tracks 
would be used for through and two for local traffic, 
— extensive terminals would be erected at South 

erry. 

THE NEw Mt. AusuRN INCLINED PLANE, at 
Cincinnati, O., was opened to travel on Feb. 9, as 
reconstructed on the plans of Mr. GrorGEr Hor- 
‘UNG, Consulting Engineer. Every precaution has 


been taken to make the entire structure and its ma-- 


chinery absolutely safe against any reoccurrence of 
the accident of several months ago. We hope to be 
able to illustrate it in detail shortly. 





VIADUCTS OVER WEST St., NEw YorK, are being 
planned by the Pennsylvania and the New Jersey 
Cent ral railway companies, both of which have now 
received permission for erection from the city author- 
ities. The Jersey Central viaduct will span West 
St. from Reetor to Pier 8. It will be a light steel 


span of 31 ft. long and 8 ft. wide, having 16 ft. head- 
way heneath. The viaduct of the Pennsylvania 
road would cross diagonally to Cortlandt St. with a 
clear span of 100 ft., 8 ft. wide and 16 ft. above the 
street. Both roadways will be proportioned to 
stand 100 Ibs, to the sq. ft. 

THE LONDON AND SOUTHWARK SusBway is very 
nearly completed, says the London Morning Post: 
But between Kennington and Stockwell there is 
some considerable trouble, and a section of 30 ft. in 
one tunnel and about 100 ft. in the other still re- 
main to be excavated. About this place the tunnel 
passes through a bed of sand and gravel under a 5 
ft. head of water, caused by a dip in the London 
clay formation in which the tunnel generally is ex- 
cavated. 

Mr. GREATHEAD, the engineer, adopted com 
pressed air as a means of holding back this water. 
under a pressure of about 15 lbs. per sq. in. 
Strong brick bulkheads were built in the rear of the 
diaphragm, placed back of the cutting shield, and 
provided with tight titting doors; both of the cham 
bers thus formed are filled with compressed air, and 
serve the purpose of an air lock. One of the tunnels 
has been driven through this gravel pocket a dis- 
tance of about 200 yards at the rate of 4 ft. 6 ins. per 
day. When working through the clay with the 
Greathead shield, a progress of 13 ft. in 24 hours 
was made. 


STREET RAILWAYS IN THE UNITED KINGDOM are 
dealt with in a recent Parliamentary paper. The 
authorized capital of street and road tramway com- 
panies in the United Kingdom for the year ending 
June 30, 1888, was $91,919,270, and for the period 
ending June, 1889, $90,639,400. The capital paid in, 
in 1888, was $68,453,320, and, in 1889, $67,784,815. 
Other figures for 1888 show that 904 miles of line 
were opened for public traffic, and that the com- 
panies had 25,832 horses, 514 locomotive engines and 
3,501 cars. The number of passengers carried was 
428,966,045, the gross receipts being $13,931,495, the 
working expenses $10,872,170, and the net receipts 
$3,109,325. For 1889, the figures were: Length of 
lines, 949; horses, 27,060; locomotive engines, 530; 
cars, 3,645; passengers, 477,596,268; gross receipts 
$14,901,120; working expenses, $11,333,405; net 
receipts, $3,567,715. 

THe West END Street Ry. Co., of Boston, Mass., 
operates 253.20 miles of line. During the year end- 
ing Sept. 30, 1889, 525,366 miles were run by electric 
cars, and 16,048,465 miles with horse cars. The elec- 
tric system is to be introduced on all the company’s 
lines. It is to be regretted that the conduit system 
tried on one line proved unsatisfactory, and has been 
abandoned. The overhead wire system is not suita- 
ble for city streets. The number of passengers car- 
ried during the year was 104,243,150, an average of 
6.29 passengers per mile. The equipment consists o 
1,794 horse cars and 47 electric cars. The number o, 
horses is 7,728. The gross earnings amounted to 
$5,249,902.62 ; operating expenses, $4,099,037; net 
earnings, $1,150,865.62. 


Boston, Mass., now has 404 miles of streets, and 
the Superintendent of Streets, Mr. J. E. JoNEs, says 
that it will cost $1,500,000 annually for a series of 
years to put them in perfect order. In addition to 
these there are 135 miles of “ private ways.” During 
the last 19 years 105.6 miles of new streets have been 
laid out. 


THe WersTINGHOUSE ELEcTRIC LIGHT Co. now 
virtually controls the Subway Co., of New York, by 
a consolidation of the interests of the Brush, Thom- 
son-Houston and Westinghouse interests in this 
city. 





AN ELECTRIC RAILWAY is to be established at the 
exhibition to be held at Edinburgh, Scotland, this 
year. The secretary of the Electrical and Lighting 
Committee is receiving proposals for working the 
line. The executive proposes to lay and fence a 
standard gauge track, about 1,000 yds. in length, 


required, on certain conditions; but Contractors must 
equip the track with motors, cars, conductors, 
turnstiles, and other appliances, and pay the execu 
tive a proportion of the receipts 

“Drop A PENNY IN THE SLOT AND GET A 
Light” is a late device on the gloomy Districs 
Underground Ry. of London to aid the traveler 
in killing time by reading. As described, the 
light is electric, in a box attached to the side of 
the car. In this box isa slot, and by dropping in a 
penny the light is switched on for 15 minutes; but 
another penny can bring it back for another quarter 
of an hour. Our account does not state how many 
such boxes are placed in an English compartment 
car. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was the derailment of a passenger train, Feb. 
%,on the Norfolk & Western Railroad near Glade 
Springs, Va. The accident is said to have been 
caused by atrain running at a high speed round a 
sharp curve, the track on which was in bad condi 
tion. One account states that the ties were old and 
worn out. The whole train, except the engine, went 
down the bank. One man was killed and six were 
injured, two of them fatally. One car caught 
tire, but the flames were quickly extinguished 

A misplaced switch caused a_ serious col 
lision on the Northern Central Railway, nea: 
Harrisburg, Pa., Feb. 9 A passenger train was 
turned onto a side-track on which a freight 
train was standing. One man was killed and four 
were injured. One of the side rods of an engine 
on the Evansville & Terre Haute R. R. broke Feb. 5 
while the engine was hauling a passenger train near 
Evansville, Ind. The engine driver was badly 
sealded. 


BRIDGE AND TRESTLE ACCIDENTS are reported as 
follows: On Feb. 5 about 100 ft. of the woodwork of 
the iron bridge of the New York, Chicago & St. 
Louis Ry. over the Chautauqua Creek, at Westfield, 
N. Y., was destroyed by fire. On Feb. 2 a construc 
tion train on the Union Pacific Ry. went through 
a trestle near Cascade locks, on the Columbia 
River. The supports had been undermined by the 
floods. Eight men were killed. Several bridges in 
California and Oregon have been washed away. 

WASHOUTS AND SNOW SLIDES continue to be re- 
ported from the Pacific slope. In Oregon serious 
floods have caused much damage, and several land 
slides have occurred. A section of the bank of the 
Schuylkill River at Philadelphia, Pa., caved in Feb. 
4, carrying away about 200 ft. of the Baltimore & 
Ohio R.R. track. 


AN UNUSUAL ACCIDENT happened last August on 
the Rshew-Wjasma R. R., in Russia, near the 
Rshew station on this line. The trusses of the bridge 
over the Volga River were shoved some distance by 
the force of the wind. The movement took place at 
the free end,in the direction of the rollers. The 
length of the space moved was about 5.12 ins., so 
that the girders still remained on the abutments. 
The cause of the accident was the lack of guides on 
the bed-plate, thus allowing a transverse motion of 
the end of the trusses. The span of the bridge is 350 
ft.; the total weight, 734 tons. 


A DERAILING SWITCH ACCIDENT occurred Feb. 11 
at South Norwalk, Cuonn., on the New York, New 
Haven & Hartford R R. A freight train going 
east was switched at the station to allow an east- 
bound passenger train to pass. The passenger train 
then passed the station and crossed the drawbridge, 
just east of the station. When the freight train ar- 
rived at the bridge a few moments later the draw 
was open, but the signal, it is claimed, was not 
set for danger until too late to stop the heavy 
freight. The safety switch was open and prevented 
the train from going into the river. The train, how 
ever, was thrown from the track and the en- 
gine and several cars were overturned. The local 
press reasons from this accident, that it was not 
wise toabolish the old rule requiring all trains to 


serving at least two intermediate stations, in addi-® stop at drawbridges. A correspondent writes as 


tion to the termini. The railway will not be a mere 
experimental length, but will be laid out so as to be 
of real utility to visitors in getting from point to 
point in the extensive grounds, and to and from the 
railway stations, etc., so that a considerable traffic 
isexpected. The executive will supply power, if 


follows: “Had an old law, which said all trains 
should stop at drawbridges, been enforced, this ac- 
cident, like several others, could not have happened; 
to say nothing of the damage done and lives im- 
periled.” The accident appears from the press ac 
counts to have been due to a combination of circum- 
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stances. There is a bell at the bridge which is rung 
when a train passes over a track lever some distance 
back, and warns the bridge-tender not to open the 
bridge. He claims that the bell did not ring, and he 
had just unlocked the draw and set the danger 
signal when the train came along. With proper 
interlocking, the unlocking of the draw would set 
the danger signal, and after a train had passed the 
signal the draw could not be unlocked. To get 
the full benefit of these safety devices they must 
be completely equipped, and we do not consider that 
the accident shows any objection to the derailing 
switch system. 


FENCE SIGNS ALONG RAILWAYS are prohibited by 
a late order of the General Manager of the Boston 
&« Maine R. R. He has counted up 3,500 of these 
signs along his road, and estimates that they cost 
$10,000 to the advertisers. His men are obliterating 
the signs with whitewash brushes. 


[HE RAPID GROWTHIN FAVOR OF M.C.B.COUPLERS , 


is well illustrated by the action of the Philadelphia 
& Reading Co. Eight months ago, Master Car 
Builder Jonn H. RANKIN reported to us that no 
automatic couplers were in use on cars belonging to 
that road, Since that time, however, experiments 
have been in progress on the road, and as a result it 
is now announced that 4,000 new freight cars, now 
under construction at Pullman, I[ll., are to be 
equipped with M,C. B. automatic couplers of the 
Van Dorston cushioned type. This is the first order 
of considerable size received by the Van Dorston 
Company, which is a comparatively new candidate 
for favor in the automatic coupler field, and its 
managers may well feel proud over their success. 


LOCOMOTIVE WORKS IN NEW SoutH WALEs is 
wanted by that government, and Sir SauL SAMUEL, 
the Agent-General for the colony, advertised recently 
for the establishment of such works. The bids were 
to be opened Feb. 14. They want a firm to build 
engines equal to those made by “ English makers,” 
and promise an order for 100 locomotives, to be sup- 
plied in three years, provided the price does not 
materially exceed that of engines delivered ‘in 
steam” at Sydney by first-class English firms. Sir 
SAUL SAMUEL’s address is 9 Victoria St., London, 
England. 


THE ASSIMILATION OF RAILWAY GAUGES is being 
wade an issue in connection with the proposed 
union of the Australian colonies. A correspondent, 
Mr. C. O. BuRGE, M. Inst. C. E. writes, that in 
New South Wales the gauge is 4 ft. 8% ins., 5 ft. 
3 in. in Victoria and 8 ft. 6 in. ins Queensland ; 
South Australia has several gauges. Mr. BURGE is 
now sent by the Government on a mission to 
Queensland to arrange for a connection of railway 
systems, by a coast line, between that colonv and 
New Sonth Wales. 


THE RAILWAY IN Sovtn Arrica, from Delaroa 
Ray to Pretoria, in the Transvaal, is to run for 346 
miles along a route sketched out by Sir Thomas 
Tancred, if the Boers will permit it. The line would 
run past the gold fields of Barberton, and 35 miles 
from the newly developed ones at Johannesburg. 
The company starts with a capital of $2,500,000, 
raised in London, and liberal concessions from the 
Portuguese Government, one of which is a grant of 
250,000 acres of land. Meanwhile, the Natal Govern- 
ment, whose line runs already between Durban and 
Ladysmith—189 miles of mountainous country—is 
rapidly pushing on its railway system to Newcastle 
70 miles, whence it is proposed to reach the Trans? 
vaal boundary, 40 miles further north. 

THE SIAMESE GOVERNMENT RAILWAYys are to be of 
standard gauge—namely, 4 ft. 8'¢ ins. The projected 
railway east from Bangkok to the Mekong River, 
about 440 miles long, has been favorably launched. 
Sir ANDREW CLARKE’s syndicate offered to find half 
the capital and construct the line, charging 10 per 
cent. commission on the cost price. The first section 
of 55 miles to Patrew will be begun immediately, 
says an English exchange. Half the capital will be 
found by Siam, and the company will be formed 
under Siamese laws. The Government Engineer of 
Siam, under whom these roads are to be built, is 
Mr. RoBertT Gorpon, M. Inst. C. E., well known to 
American engineers as a strong advocate of Ameri- 
can railway practice. 


The Service Record of M. C. B. Standard 
Janney Freight Couplers. 

By the kindness of the manufacturers, The Mc- 
Conway & Torley Co., of Pittsburg, Pa., we are 
enabled to present in this issue, in response to a re- 
quest for data as to the actual facts of experience in 
regard to the cost of maintenance of the M. C. B. 
standard type of automatic coupler, the following 
unique record covering the details of all breakages 
of all the Janney freight couplers which have so far 
been put into service since the adoption of the M. C. 
B. type, in so far as reports of breakages have been 
made to the manufacturers, or were obtainable from 
the companies. The record is believed to be com- 
plete for 45,617 couplers on 11 leading lines, their 
average term of service, as Shown in detail below, 
having been about 10 months. It aiso includes 
partial reports from 25,814 couplers more, most of 
them of more recent service, from which but very 
small lists of breakages are as yet obtainable, and 
which, as presumably imperfect, are neglected in 
the abstracts and deductions below, only those being 
included which were known to be complete, both in 
number of breakages and in exact reports as to the 
nature and location of each breakage. 

We need not say that such a record is one of quite 
unparalleled magnitude, as well as of quite unique 
interest and value at the present time, when the offi- 
cers of the whole railway system of the country are 
hesitating only for definite light as to what the 
service value of the new type of coupler is before 
pushing rapidly its introduction; and in the mean- 
time they are proceeding somewhat cautiously, al- 


Fig. 35,—Open. 
The Janney Car Coupler. 


{Reduced from photographs of the actual coupler laid 
on its side to obtain a better view.] 


though even now the introduction is going on at a 
rapid rate, asthe map of automatic brake and 
coupler introduction published in our issue of Dec. 
21, 1889, showed graphically in every sense. This 
anxiety on the part of railway officials to ascertain 
the exact facts, coupled with an equally natural de- 
sire on the part of the manufacturers to ascertain 
and collate them, has led to the collection of a mass 
of definite records such as, we risk nothing in saying, 
has never been approached before in regard to any 
one mechanical device, the whole of which records 
we are now able to lay before our readers. 

We may add further that the records, as laid be- 
fore us, consisted merely of the original reports of 
the individual fractures, which we have classified 
for ourselves in the case of two of the twelve com- 
panies given in detail (viz., the New York Central 
and the Chicago, Burlington & Quincy), and in the 
case of the remaining nine companies merely of the 
original classified abstracts from these lists as given 
in Tables land 2. We are promised shortly similar 
records for 4,648 couplers on the Richmond & Dan 
ville. 

We premise further, as a fact which we wish to 
be borne in mind throughout, that ALL THE INFER- 
ENCES, DEDUCTIONS, PERCENTAGES, ETC., GIVEN 
HEREAFTER ARE OUR OWN SOLELY, prepared with- 
out consultation with, or even the knowledge of, the 
manufacturers, who see them for the first time here 
in print. The original records were simply turned 
over to us with carte blanche as to the method of 
treating them. If, therefore, we err in any respect 
by unduly favorable or unfavorable deductions, or by 
imperfect record of governing conditions, the fault 
is wholly our own. On the other hand, we need 


hardly say to our readers that we have analyzed the 
records without color of interest, otherwise than t, 
present the plain, unvarnished truth. 

We may also premise at once,what the reader wijj 
not haye to read far to find out for himself, that ¢}, 
record constitutes proof of a high character—yast}, 
stronger than we could have imagined to be y« pos 
sible, or than would have been possible ex; ept for 
the causes leading to special care which we hay. 
noted—that this particular make at least, oj 
M. C. B. couplers, is as nearly perfect mechanical], 
as respects liability to fractures as it is ever likely 
to become; that its maintenance cost is alread, 
much below that of the common drawhar, jini 


TABLE 1. 
SUMMARY BY CAUSES OF ALL COWPLER BREAK AGis 


(Abstracted from detail sheets like Table ij/.; 


Memo. Number Total No. in Per . 
Nos Nature of fracture. broken service. broken 
1 Arm off jew que ae 0041 
Arm chip 0003 
Arm cracked 64: 000g 
re > Reweeaea 37 64: 10 
pper lug 0: : D7 643 05 
Both lugs off 40 5764: O00 
Both lugs and back 
Ons “et 37,6 000) 
Split Back. 57,645 0025 
Back out : 57,645 0.01 
Split face........... . 67, 64: 0002 
ead off at neck 643 0007 
Head offatshoulder.. 96 57 643 OO 
Head off at neck and 
arm 0 coneot eee 
Head off at shoulder 
and arm off 
Head off thro’ shoul- 
67,643 vuol 


WE ssiretk ee ak acs 
End of barrel split off. : 7 OA: 0003 
Bracket off ‘ 7,645 0001 
Bracket cracked.... 87 64: ony 
Miscellaneous 57 SAS O13 
Draft bolt pulled 

through. is ‘ 


67,643 WOO] 


67,643 OOo! 


UO 


141 


Number. Per ct. 
Total number of broken couplers returned 
from July 10, 1888, to Jan. 1, 1890 953 67.2 
Good meta 315 32.8 
Couplers replaced through mechanical de- 
I iia os ak os 8s RRR RINURE Tes Pawo K884< 64u 100.0 


TABLE 2. 
SUMMARY BY CAUSES OF ALL KNUCKLE BREAKAGES 
(Abstracted from detail sheets like table I11.) 


Memo. Number Total No. in Perct 
Nos. Nature of fracture. Broken. Service. Broken 
21 Upper lug off. 408 67,643 O06) 
22 + Upper lug ——— : 0041 
23 Upper lug cracked 135 0019 
Lower lug off. 7 642 0016 
Lower lug chip ae 0005 
Lower lug cracked 32 : "0005 
Both lugs off. 90 : 0013 
Both lugs chipped. .... : 0012 
Both lugs cracked...... 0009 

Upper lug off and lower 
bi ond 56 . O00 


7 643 0007 
67,643 0006 
67,643 0001 


chip 
Tail o 


Miscellaneous 


Lower lug off and upper i 


67,643 0196 


. TABLE 3. 


DETAIL SUMMARY FOR ITEM NO. 1, ARM OFF. 


(A sample of those received for each one of the 33 items 
of breakage. Each table headed by a sketch like those 
reproduced in Figs. 1 to 33.) 

Total No. Perct. 
in service, Broken 
8,274 0141 
3,372 0058 
RUN 0098 
2,605 
2,009 
360 


4,648 
404 
‘ 6,271 
L.S.& M.S.. 4,534 0 
— Shore . as = 
Wi NRA We esis «one 7,611 O13 
Ce. Cg s “ 2 3,938 0005 
St. 60 
1,665 
15,658 


67,643 


Number 


’ 
From whom. broken. 


0083 


0006 


0041 





and pin, and yet that at least two-thirds of the 
present fractures in service are plainly due to the ex- 
ceptional conditions of the transition period, during 
which the M. C. B. type is necessarily run largely in 
connection with old-style drawbars. It seems pos 
sible from these records that much more than two 
thirds of the fractures may disappear with the 
transition period; yet it is not necessary to assume 
any future decrease to have an ample case for doing 
away with the old style of drawgear on mainten- 
ance grounds alone. We are surprised and gratl: 
fied to find that so entirely conclusive proof to this 
effect as that which follows can be advanced at this 
early day, and cannot but believe that it will havea 





8 


4 
xu 
4 
4 
7 


February 15, 1890. ENGINEERING NEWS 147 












ARM. LUCS ~+Continued). SHANK- Continued). 
. 
2 Fig. 13. Shan’ at Neck and Arm Off 
Fig. 1. Arm off. Fig. 7. Both Lugs and Back Off. No EK. 6 Wo : 
No...... «-.. EL 240 Ww. 49 289 No. E. 9 W. 5 M4 P. c. yearly 0,9 0. O1 1.02 
P.c. yearly. E. 0.91 0.53 0.22 P.c. yearly 08 0.05 0.04 
Total lugs E. 121 W. 47 168 St 
BP. c. yearly 0.10 0.65 0.57 (O - ~~ 
iat \) 
BACK. (oy \i WSS 
a a <a N 
EROS J 
FO 
KY \ ay 
OF 
Fig. 4. Shank at Shoulder and Arm Off 
No . =? W 0 
P. ec. yearly 0.08 1.02 
Fig. 2. Arm chipped. 
No. EK. 13 W. 26 
P. e. yearly. 0.05 Oo. 0.07 Fig. & Back Split. 
No. EK. 144 W. lo a | 
P.c. yearly. E. Ww. 
oS 
a, he 
(OX > 
Fig. 15. Shank Off through Shoulder 
No. . E. 5 Ww. 3 8 
P. c. yearly 0.02 0.08 “.~P 
Fig. 3. Arm chipped. 
Wa ca stark E. 1 Ww. 4 5 — , 
J ‘ g. 9. Back Out. 
P.c. yearly..... E. 0.01 W. 0.04 0.02 ; ; 
Total arms.. E. 254 Ww. 66 320 No. +s E. 8 we 8 10 
P. c. yearly. 0.97 0.90 0.96 P. c. yearly ‘ 
Total backs E. 152 W. 12 164 
P.c. yearly 0.58 0.17 0.48 Fig. 16. Shank Off at End (or End Barrel Split Out) 
Lucs. No. ; E. 0 We v 3 
P. c. yearly. 0.08 0.01 





Fig. 20. Bolt Pulled Through 


Fig. 4. Upper lug off. 










a ie ial No. ie E. 12 W. 3 15 
Wai iticcnck E. 58 W. 19 77 , Fig. 10. Face Split. P. c. yearly...... 0.05 0.04 0.04 
P.c. yearly. 0.22 0.21 0.22 No........ . E. 13 w.1 4 Total shanks... E. 1145 W. 50 195 

P.c. yearly. 0.05 0.91 0.04 P. c. yearly..... 0.55 0.70 0.57 
BRACKET. 
S SHANK. 
ce a 
© Way 
© 2 ° Ns 
5 Ny 
ie ' ; i Fig. 17. Bracket Off. 
Fig. 5. Lower lug off. 7 : oe No. ' EBs Ww. 1 9 
es E.% W.9 35 ig. 11. Shank (or Head) Off at Neck. P.c. yearly. 0.03 0.01 0.02 
P.c. yearly. 0.10 0.10 0.10 No. ......... E, 48 W.6 54 


P.c. ‘yearly. 0.18 0.097 9.15 





Fig. 18. Bracket Cracked. 





No.... Sa init E. 11 Ww. 2 13 
ot | re 0.04 0.02 0.04 
Total brackets . E. 19 WwW. 3 22 
Fig. 6. . 
7 ae P. c. yearly... 0.07 0.04 0.06 
Wb ccynabean E. 28 W. 14 42 iv atetecers E. 67 W. 34 101 Total miscellaneous. E. 28 W. 64 92 
P.c, yearly. 0.11 0.15 0.12 P.c. yearly. 0.25 0.34 0.28 P. G. yearly... ........ Ol! 0.69 0.26 


THE SERVICE RECORD OF M. C. B. STANDARD JANNEY COUPLERS. 


Divgrams showing the various kinds of Breakages of Coupler proper, which are separately classified, with the Number of each which have occurred to Date, as shown 
in Detail in Tables 4, 5 and 6, 


The Diagrams are correct reductions of actual photographs. The letters E. and W. under the cuts signify Eastern and Western aggregates or averages, 
Knuckle Breakages are similarly shown on a following page,’ 
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COMPLETE LIST BY COMPANIES 


Mem. 
No 


ti] 
il 
iz 
4 
15 
16 
20 
17 
Is 


19 


COUPLER FRACTURES 


Arm off 
oa mapped 
cracked 


Lugs, upper off 


lower off 
“both off 
’ and back off 


Back split 
.. out 


Face split 


Shank off at neck , 
* “ shoulder 


* arm 
* thro’ shoulder. 
‘ at end 


bolt pulled through. 


Bracket otf 
- cracked 


Miscellaneous 


Total coupler breaks 


AND 


* neck & shoulde r 


Penna 


16 


355 


KINDS OF FRACTURE OF 


Erie. 


310 


| 


Co.,ete.| &P 


12 1 
. 1 
j * 
3 
| 2 
ae 
| 1 
| 
| ‘ 1 
1 
i 2 
i , 
1 
1 
3 


i 1 


40 12 


Total number of the above couplers returned to the seansiieahnains 


Of these there were replaced by the manufacturers because of mechanical defects.. 


Total broken knuckles 


Total couplers in service. 


Leaving as the total number of fractures where no defect existed. . 


KNUCKLE FRACTURES: 


u pper Lug off 
“ chip red 
* eracked 


L ower Lug off 
= are 


* eracked 


Both Lugs otf slates 
* chipped... 
cracked. . 


broken upper most...... 
lower most .. .. 


Tail off 


Miscellaneous 


Av. months of serv ic e* 
Equiv’t No. in service i year. 


The New York Central and C., 


tabulated by The McConway & 


139 


7,611 


13 


8,245 


81 32 
41 35 
22 16 
4 12 
4 4 
6 4 
20 9 
10 10 
9 F 
| 5 7 
1 
5 1 


218 135 


11,267 1,665 
7 15 
6,572 2,081 


Penna. |W. N. Y.|P W. & 


om 


rowed 


TABLE 4. 


ALL FAILURES OF JANNEY FREIGAT COUPLERS, 


Total 
Eastern 
Co 


~ to 
- nno — 
C Oe COMO AO 


o~ 


oe = 4» 
or-~ 


732 


rb 


ep *#O eto) COD 


o © OOrFrRO COM wrt 


778 






29,625 
10,63 
26,249 


eae 
& H. 


ad 


So oONoO~C 


oc 


te 






~ 110 


ar 
1,954 


R. 


o—- 


enti 


tw 


-_- 
aS 


—_— awe 





KNOWN TO HAVE OCCURRED AND 80 FAR REPOR? 
e ; -—- a , 

LY Total | yt 

C.'C., C., 8t.| C., RB. .1C., B. & IN. 0 _ Grand 

.&C. &P Q. * st. L.| Western | Total 

g 
—|—— | |_| 

Is oF oe eT oe 
. — 13 | 28 1 

1 1 | 4 5 

| 

5 1 | eR =) 7 

2 2 9 | 35 

~ 1 14 | 42 

1 , | 5 | 14 
| 10] 154 ' 

2 2) 10 
1 | 1 14 ' 

i ; 6 54 

1 74 34 101 

1 as | 1 7 

as | has 7 

1 3 8 

2 1 3 3 

3 3 15 

1 l y 

! 2 13 





us 

- 
r=) 
> 
© 
6 












coer cceeeceeeeresses @ ® os Ceeeeecessersse covccsacocees $53 
MOTT TTE TT CTT TT eee LLLP CLT er ee ee Tee eee eeeson One 


















84 13 192 454 
66 1 5 135 286 
22 2 7 45 138 

il 1 53 128 
7 1 e 27 47 
7 1 15 33 
10 9 { -d 45 103 
26 | 3 | 49 90 
3 | ee } 5 6 
16 fe Ma as 47 72 
18 1 1 | 38 54 
10 1 39 48 
| * 

280 | 30 18 | 691 | 1,469 1 

3372 | 1183 | 360 | 15,902 | 45.617 21 
9 6 12 6.94 | 9.34 
2,529 592 360 | 9,243 | 35,492 












“Number of months’ service which all couplers have performed, divided by total number of eougiens now in service. 


Torley Co. 


B. & Q. records above, were tabulated by this journal from the original sketches of individual fractures. The remainder were siiilarly 
All records obtainable from any company are included above. 


The total number of couplers, from which some kifid of reports of fractures have been received, will be seen to be 71,431. Of. these 25,814 do not profess to be completely 
There are, in addition, several lots of some thousands each, from which no reports could be received. Complete returns 


reported, and are hereafter omitted from these tables. 
from the Richmond & Danville, 4,648 couplers, are promised, but are not yeta available. 


11-16 20 
17-18 


34-26 
27.31 


33 


marked effect 


Coupler Fractures, 


Arm bre akages 
Lug 

Back 

Face 

Shank 

Bracket 
Miscell’s 


Total coupler fractures . 


KNUCKLE FRACTURES: 
Upper Ing breakages 
Lower “ = 
Both 
Tail 
Miscellaneous 


Total of knuckle fractures... 


Couplers in service one year. 


vancing movement. 


In presenting records of this magnitude and im- 
portance, we are divided between the desire to pre- 
sent them as concisely as possible, so that the main 
facts may not be lost sight of in a mass of detail, and 
the desire to give them with such fullness that those 
desiring to know and study every detail may be able 


Penna. 


1: 23 
i9 
v7 
19 


o7. 
van 


Erie. 


108 


2. = 
eo 


ov 


310 


to accelerate what the data we have 
lately published shows to be already a rapidly ad- 


Penna, W.N. Y.'P. W.& 
Co.ete. & P. I 


12 2 
8 
6 1 
1 
12 8 
“¥ 1 
40 Lv 
144 83 
24 20 
44 31 
1 es 
5 1 
218 } 135 


6,572 2,081 


ee) 


SUMMARY. 


Total 
East. Cos. 


—_ ed 
Deere Ci~Do! 
CoOOwNe > 


732 


26,249 


; a ms 


49 


110 


“1,954 


to do so, and so determine for themselves to whaf 
extent the deductions given are warranted, or 


draw further deductions for themselves. 





best available compromise in this dilemma, 
summarize in a following article on our editorial 
page all the main facts as we find them to be, and 
those desiring to know only these facts may turn 
to it at once and follow this article no further; while 
the remainder of this article will be confined to the 






Stic. R L1G, B. &!N. ¥.C. Total Grand Cos. not 


&P.| Q. |& St. L.\West. Co, Total. fully re 


porting. 
22 .', x 4 66 320 7 
16 . 4 1 47 168 ; 
wre 2 12 164 4 
i a | 1 14 ‘ 
Si a as 50 195 6 
i 1 3 22 
6 | alee 64 92 | 
a ee 4 243 975 
| 
172 16 12 372 878 
25 1 2 95 208 I 
73 12 4 184 325 
i 10 1 “ 39 48 
Ss a, 1 10 : 
280 4 691 =| —«1,469 1 
2,529 592 | “380 =| «9,243 36,402 








details of this record, which we shal! give in full. 
The importance of the issue involved, and the nov- 
elty and completeness of the record, seem to de- 
mand that it should be so given, as the first record 
of the kind which has ever been available, and prob 
ably the last that ever will be available, since it is 
not likely that such minute care in recording such 
fractures will be continued mug longer on a large 
scale, 
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JANNEY FREIGHT COUPLER FAILURES BY COMPANIES AND CAUSES, AS SHOWN IN TABLE 4, REDUCED FROM THE ORIGINAL RECORDS TO THE UNIFORM BASIS OF 


Fallures from each Cause, per 100 Couplers in Service Onc Year. 


—- 


} 











5 
nei . Penna. . W.N.Y¥ &, P.W.& = § Av. Eastern |L.. S.& M.IN. Y.C. &/C.. C., St.iC, RL. L & ©. B. & N.Y.C. Ay, Western!) General 
| Courses Fescvonms. | grtem, | Pa. B. Oo.'s. 8. HR | LEC. P. Q &'SLL. Co's. || Average. 
§. | Apmelnyedasss csc+ 080 87 1.%4 05 14 gl 7 46 09 71 1.01 83 53 82 
? “ chipped edie ; 03 7 05 .09 .05 26 26 2 2 14 ,07 
3 “ eracked........ Ol a ies 01 10 O4 17 04 02 
Lugs, upper off. ......... u 49 09 22 07 56 20 17 28 21 22 
; “a lower - ee 12 07 19 10 .20 05 o4 ! 08 ; 10 10 
inane s 06 24 All 13 05 09 32 17 15 12 
and back off... 03 .06 .03 20 On 05 04 
8 Back split. SES ak Renal 33 1.14 08 | 55 0 26 08 44 1 43 
9 * out : et a O04 O1 i | 09 .03 | | 08 02 03 
10 Face split......... ‘ 05 .06 05 04 01 04 
11 Shank off at neck ........ 24 12 10 09 18 07 05 13 o4 07 16 
2 " ““ shoulder... .| A .12 24 10 25 33 41 4 67 51 37 28 
13 neck and sh. 04 02 O4 01 02 
id “arm “ 08 04 .03 02 
1b through shoulder .04 05 02 10 O4 03 OZ 
16 atend. .... < as — 08 17 03 01 
2” bolt pulled thro’. 08 05 12 04 04 
17 Bracket off et weres’ 05 03 17 ol 02 
18 = cracked..........| 08 .04 O07 4 02 04 
19 Miscellaneous 06 04 ; M | 2.48 "7 69 .26 
cneilapsshalititeadinas Siethd Ractiinaiaat, aici italia titi at = sitemeethtiacinemiatcay i tigsiatnitmaaipainatintiilh can cit vee stint cients cleiaiaiiail elites apiieeenmaeatii 7 . saa — 
Tot'l break’gs p. 100 yearly 2.66 3.76 0.58 1.39 2.79 1.9% 2.50 0.39 5.22 3.22 1.39 2.63 3.75 
KNUCKLE FRACTURES. 
- .. Ff oe os ae 7 
2 ©6Upper bug Of ...-.-ocereee] 1.00 78 1.53 1.38 1.00 ! 2.63 1.69 } 1.00 3.32 2.19 2.07 1.28 
» 2 = 65 18 1.68 46 58 j 3.11 58 22 2.61 17 1.39 1.46 81 
3 cracked. | 40 19 7 19 .36 | 73 0 09 87 M4 1.94 49 39 
24 ©6Lower lug off ....... ial 30 19 58 .19 .29 1.06 1.13 13 43 28 57 36 
% “ —" chipped....... 1 ea = | 09 08 46 46 13 28 17 .29 13 
26 2 cracked.......| 08 03 19 07 20 05 13 28 28 16 09 
% Both lugs off.............. -_ 3 .06 43 2B | .22 .79 20 44 40 1.52 49 .29 
28 a ||0|00|l 16 10 48 | bai 16 @ 1 46 31 1.03 17 83 53 |! 25 
29 Fs in 2 s000 at ia c _ ait 13 12 ; 05 02 
eT} “ broken, upper most. .09 06 24 09 | 10 .73 17 17 63 17 51 .20 
31 . “ lower “ | 04 02 A 09 | .06 79 10 7 71 17 28 41 15 
I 
32 Tail off.. 08 05 03 1.39 5 17 39 17 42 14 
33 = Miscellaneous............. 06 05 .03 07 ‘ O01 03 
Total knuckles p.100yea'ly 3.18 1.68 648 | 2.97 | 2.98 12.29, 5.62 2.96 11.07 5.07 5.0 7.46 4.14 
Total couplers in service. 19,541 7,611 1,665 q 808 | 29,625 4,534 2,605 cs 3,938 3,372 1,183 360 15,992 45 617 
Av. months of service .... 9.1 13 15 16 | 10.63 4 9 | 7 9 6 12 6.94 9.34 
Equiv. No. in serv. l year. 14,846 8,245 2,081 1,077 | 26,249 1,511 1,954 2,297 2,529 592 360 9,243 | 35,492 
SUMMARY. 
M ‘| P W.i. ¥. pw ‘ fia cea 1 a ad ‘ C., 84. IC. RI. &| CB N.Y. ¢ A ( l 
Mem. snaritie dae an cae enna. eet eS ¢ - WL& Average Ss. M.IN. Y. C. & C., C.,8t. |C.,, RI. & .,B. & N.Y.C.) Average ienera 
Nos. | COUPLER FRACTURES. System. Erie. & Pa. B. East. Cos. Ss. H. R. L. & C. P. Q. & St.L.| West. Cos. Average. 
1-3 Arm breakages............ 9 1.31 10 83 97 9 82 09 87 1.18 1.11 | 471) 90 | (91) .96 
41-7 Lug 53 pecaaae oat a 32 86 ni .28 46 .40 86 .B 64 68 23 (.51) .65 (.48) .61 
&9 Back = 7 1.15 08 09 58 7 26 - 16 4 (.13) 17 (.46) .48 
0 Face  “ 05 06 ont ses 06 , ea 04 (01) 01 | (08) .04 
Wh} Shank =“ 73 32 39 19 55 40 56 awit 68 (55) .70 | (58) 57 
I j 
17-18 |Bracket “ — ......000s0. B oan 07 7 04 17 (.03) .04 | (.06) .06 
ee me 06 4 ll . | 2.48 17 (69 .16 (.26) 13 
‘ i 5 }. legal 
Total per 100 coup., 1 year. 2.66 3.76 58 1.39 2.79 1.93 | 2.50 0.39 5.22 3.22 1.39 2.63 2.75 
{ 
The figures in parentheses above are explained unde" the next table. 
KNUCKLE FRACTURES. 
1-23. Upper lug breakages .... 2.05 1.15 3.98 2.23 1.93 6.47 2.30 1.31 6.80 2.70 3.33 4.02 2.48 
“4 % Lower - ie Seal Said 47 24 96 -B 44 1.72 1.64 39 99 17 56 1.02 58 
7-31 Both (nines 57 24 1.49 46 .54 2.64 1.53 1.09 2.89 2 08 1.11 1.99 91 
32 SO eee ae ca aes .03 0 see eee 03 1.39 Ib 17 39 AW — 42 14 
33 Miscel. ae ee ge oe .06 xed .05 03 07 ee ki aba on 01 .03 
Total per 100 coup. yearly.| 3.18 1.68 6.48 2.97 2.97 12.29 5.62 2.96 11.07 5.07 5.00 7.46 4.14 
Couplers in service lyear., 14,846 | 8,285 2,081 1,077 26,249 1,511 1,954 2,297 2,529 592 360 9,243 35,492 


N. B.— The average months of service for each lot of couplers were estimated by this journal from general records, without consultation with the manufacturers or companies, 


for lack of time, and are believed and intended to be somewhat underrated in every case. In the case of the Pennsylvania they have since been ascertained to be underrated con- 
siderably. 


The several companies have different methods of 7 to 33. A separate blank is used for each fracture. 
keeping these records. Some, like the New York 


: All of the records here given have been thus inde- 
Ventral, record each fracture on large blue-print 


. pendently recorded in detail. 
drawings of the couplers; some, like the Chicago, 


the 33 different kinds of breakages below given, 
showing the number of fractures of each kind re- 
ported on each road. These nine companies were as 


These individual records we have used, as stated, follows: 

Burlington & Quincy, take photographsofthebroken to classify for ourselves the breakages oftwoof the Pennsylyania................................. 8,274 couplers, 
couplers, setting them up in a row ona plank, like eleven companies given, as follows, the returns from So oe en _ 1,267 
dogs at a bench show. Some merely send the broken them not having been ready when we were first fur- New York, Lake Erie & Western... 7,611 
ies to the manufacturers, preserving records of _ nished these details : Piedclphic’ Wilnington & Baltimore. a 

ir own and of course the aggregates, but leaving N l “ay Lake Shore & Michigan Southern. .... 4,534 
‘o the manufacturers the task of classifying them in Sinan lnatieanon oe ; Tis — Scene, See Siem eee _ 0 
detail. This the McConway & Torley Co. do on For the remaining nine roads (as also for fiveothers New York, Chicago & St. Louis......... . oo “ 


small blanks headed by cuts of the coupler and 


: making partial reports only), we were furnished 
nuckle from every point of view, like those of Figs. 


This makes a total of 45,617 couplers. The returns 
with a classified list similar to Table 3, for each of 


of the Richmond & Danville, when received, will 





at i ds 


cy eee 
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CONDENSATION AND REARRANGEMENT OF THE DATA SHOWN IN THE SUMMARY OF TABLE 5 WITH PERCENTAGES, BEING THE FIGURES FROM WHICH THE ACCOMPANYING DIAGRAMS 


TABLE 6. 


CONSTRUCTED. 


WER} 


Coupler Fractures per 100 Couplers in Service One Year. 


GENERAL AVERAGES. 


Location of Fracture. 
Kastern. 


Arm..... “ ; 97 Bt] 
Lugs. — 46 5 
Back. ~ ; 58 17 
Face ‘ f 1 
Shank. =a rs) 70 
Bracket ms d 4 
Miscellaneous eo ¢ 16 


Total couplers.. 2.7$ 2.63 


Upper Lug 4.02 
Lower Lug hemes ‘ 1.02 
Both Lugs ap m 1.99 
Tail : . 08 42 


Miscellaneous aode .03 OL 


Total Knuckles ia 2.97 7.46 


Kquated No, Couplers 26,249 | 9,243 


Arm sae 34.8 

Lugs ae 16.3 24.9 
Back Subeal 20.9 64 
Face. 1.8 0.4 
Shank ; 19.7 26.8 
Bracket : ss : i 2.8 1.5 
Miscellaneous ‘ 3.7 1.9 


‘Total " 100.0 100.0 


Upper Lug , 65.0 | 53.8 
Lower Lug E 14.5 | 13.8 
Both Lugs sion 18.1 26.6 
Tail... . 1.2 
Miscellaneous haan 1.2 


7 
| 0.1 
Total... ae 100.0 | 100.0 


Western. 


Percentage ot Various Kinds o 


} 


General Aver- 


age. 


.96 82 1.18 
Jl 86 68 
48 26 34 
4 aoe he 
57 56 68 
.06 sons 7 
.13 } se 17 


N.Y.C& HR! ©. B.&Q 


pind See 2 Sat a 
2.75 2.50 3.22 
| ii | 


Pennsylvania . 
System. Erie. 


} c PARTICULAR COMPANIES, 


S.&M.S, [Five Others pe 


MAaining, 


91 1.31 99 — 
32 36 40 
37 115 OT 
05 | 06 


3 32 “40 
3 9); 
 ) | 05 


2.66 


Knackle Fractures per 100 Couplers im Service One Year. 


| 2.48 2.30 

58 1.64 
91 1.53 
14 15 
.08 


2.05 
AT 
7 
03 
06 


4.14 


2.18 


35,492 is 592 14,846 


Percentage of Various Kinds of Coupler Fractures. 


35.0 32.8 36.8 
17.9 j 34.4 21.0 
17.9 10.4 10.7 
1.4 as cat 
21.4 22.4 21.1 
2.4 si 5.2 
4.0 ie 5.2 


100.0 100.0 


59.8 410.9 53.4 

14.1 29.2 3.3 

22.3 27.2 40.0 
3.2 2.7 3.3 
0.6 


34.3 34.9 J 33.2 
11.9 20. 20,2 
13.9 30.6 3. 1.8 
2.0 | — 0.5 
27.4 8.5 20. 33.1 
4.8 ; eeee j Q LU 
5.7 1.6 ibis 7.2 


| —_—, 100.0 a ae 400.0 
; 


ft Knuckle Fractures. 


FAA 68.4 52.6 

14.9 14.3 14.0 

18.0 14.3 21.5 
1.0 3.0 11.3 2.7 
17 oiee 0.6 0.3 


100.0 100.0 100.0 100.0 100.0 100.0 100.0 


N. B.—In deducing this table from Tables 4 and 5 the great excess of *‘ miscellaneous ” (i. e., not fully described) fractures in the C., R. I. & P. report was distributed pro rata 
among the specific causes of failure. This was done to avoid a deceptive disturbance of the percentages of the “ five remaining companies,” and of the Western and General 
Average as well; the C., R. I, & P. report showing 63 out of 132 fractures as “‘ miscellaneous,” or about 56 more than afair proportion. This correction was made as follows: The 
tables were first computed as per the face of the returns, giving the general averages shown in parentheses in the last two columns of the summary to Table 5. The probable fair 
maximum for Miscellaneous was then assumed as given in black figures in those columns (viz.: .16 instead of .69, and .13 instead of .26), and the excess distributed in exact propor- 
tion to the specific items of each column. The columns referred to in Table 5 will shew how this was done, and also the necessity for doing so to make the totals tell the truth. This 
was the only correction of returns made in any of the tables. It does not affect the aggregate of fractures, but only their distribution. 


add 4,648 more, Of these the 1,183 ofjthe C., B. & Q. 
were not included in the data turned over to us by 
the manufacturers, but have been added by us 
since 

The data first turned over to us were accompanied 
by the summaries shown in Tables 1 and 2; each of 
the kinds of breakage there listed by!*Memorandum 
Numbers,” 1 to 38, being shown on the accompany- 
ing Figs. 1 to 32, tne numbers of the cuts corre. 
sponding with the memo. numbers. The summaries 
of Tables 1 and 2 were accompanied by 33 detail 
sheets, as stated, of the first of which Table 3 is a 
sample. 

A very considerable irregularity in the percentage 
of fractures on the different roads will be seen on 
examining Table 3. In part this is easily explainable, 
some roads having many more foreign couplers on 
their own lines than they send away, and vice versa; 
and doubtless some inspecting more closely than 
others. In part, it might naturally result from 
slight shades of difference in the quality of different 
lots of couplers. But it is obvious that the most 
important single cause for variation was that the 
couplers on the different roads had been in service 
for very different lengths of time, some for much 
more than a year, some for a few months only. 

Simply for our own satisfaction, therefore, we 
caused an estimate to be made from the fairly full 
records of this office of the AVERAGE MONTHS OF 
SERVICE of the couplers of each road, with a view to 
reducing the records to the uniform basis of fructures 
from each cause and in total, per hundred*couplers in 
service one year. We regret that we did not realize 
in the beginning the importance which this record 
would assume, and contemplate the possibility of 
publishing it in full, as here given. We should then 
have taken measures to ascertain from the several 
companies and the manufacturers the exact figures 
for average months of service. We did not do this, 


however, but made our own estimate, as stated, and 
as shown at the bottom of Tables 4and5. This 
estimate was intended to be, and we believe is, a 
conservative under estimate of the actual period of 
service in each case. It was made by another hand 
than the compiler of the remainder of the statistics 
and writer of this article, and has not been changed 
in any case from the original estimate. There has, 
therefore, been in no single case any change of the 
records of Tables 5 and 6, on which the following 
diagrams are based, except to correct one or two 
trifling numerical errors. 

Since compiling the statistics and constructing 
the diagram we have ascertained positively as re- 
spects nearly 40 per cent. of the couplers listed that 
their average period of service was very considera- 
bly underrated, as below more fully noted. Of others 
we were satisfied from the first that the allowed 
service must be too small. Aneven quarter of the 
C., B. & Q. knuckle fractures, for example, were of a 
kind which we knew were not used on the road 
atall. To change one estimate without changing 
all, however, would have been inconsistent. 

It was also determined to divide the 11 roads into 
two lots of *‘ Eastern” and ‘‘ Western” roads, and 
determine separate averages of each. Two incon- 
sistencies in this classification require notice : 
The Pennsylvania Co. and the P., C. & St. 
L. were included with the Pennsylvania in the 
‘** Eastern” roads, in order not to separate two parts 
of the same system, which obviously should be 
taken together to show the real facts for that great 
system asa whole. On the other hand, the New 
York Central is with much less reason included 
with the “‘ Western” roads. This was done because 
the N. Y. C. returns were the last received, after 
the first part of the table was computed. Partly 
to save recomputing it, partly not to separate the 
N. Y, C. from the Lake Shore, but partly to decrease 


the inequality in the total number of couplers aver 
aged in the two halves of the table, the 2,605 couplers 
of the N. Y. C, were added in with the ‘“‘ Western, 
making that represent 15,992 couplers against 29,625 
‘* Eastern” couplers. It made no sensible difference 
with either average to which side of the table the 
N. Y. C. was added, as Table 6and the diagram of 
coupler breakage will at once show. Therefore, 
there is not even room for suspicion that there was 
any ulterior purpose in this plain misclassification. 
Even now, with the N. Y. C. added to the weaker 
side, the “‘equated” number of couplers (equated 
for one year’s service) is 26,249 against 9,243 so-called 
‘* Western” couplers, the longer service of the Wes- 
tern couplers increasing the disproportion in actual 
numbers. 
THE BASIS OF EQUALIZATION. 

The actual number of couplers in service on each 
road was ‘“‘ equated” to bring it to the uniform basis 
of one year's service, as follows: For 6 mos. actual 
service half the number was taken; for 4 mos. one 
third the number; for 16 mos. the actual number in- 
creased by one third, ete. It is apparent that this 
is not a precisely fair basis of comparison. Couplers 
in service 4 mos. will naturally show much more 
than one-third of the breakages due to 12 mos. ser 
vice, and the first year’s service should naturally 
show many more breakages than the second year's 
service, for the reasonthat all the couplers which 
are in any way defective are likely tofracture early. 
The first year’s and first few months’ breakages are 
therefore likely to be abnormally great. (On the 
other hand, there must in the end come a time, as 4 
lot of couplers approaches the limit of its life, what 
ever that limit may be, when the “ death-rate” will 
again increase. The death-rate of couplers will 
naturally be like the death.vate of men, largest 4! 
the two extremes of infancy and old age, much 
smaller in the intermediate period. 
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But as all these couplers are comparatively young 
the comparison is not greatly affected by this basis 
of equalization, and it is the only one possible. 
Moreover, few couplers so defective as to break 
readily are likely to pass the manufacturers’ inspec- 
tion, and the exceptionally severe blows which 
cause most breakages are likely to be about so many 
per month. 

Some light is shed upon this subject by the impor- 
tant statement appended to Tables 1 and 4, as follows: 
All couplers which appear to have failed from de- 
fect under fair usage are replaced by a new one by 
the manufacturers free of charge. Those which fail 
under unfair usage without visible cause are not 
so replaced. So far, out of 943 broken couplers, 640, 
or 68 per cent. have been so replaced by the makers, 
leaving 313, or 32 per cent., which have failed with- 
out discoverable excuse for doing so. 

The proportion of the latter, per 100 in service, we 
may reasonably expect to somewhat increase from 
year to year as the couplers grow old. On the other 
hand the proportion of the former, which fail from 
some defect, we may reasonably expect to very rap- 
idly decrease. As this covers over two-thirds of all 
fractures reported, it is obvious that as a whole the 
showing obtained from these comparatively young 
couplers is likely to be much worse than a similar 
record for their ensuing year of life would show. 

\ single correction of the returns only became 
necessary in constructing Table 6 and the accompany- 
ing diagrams. The C.,R I. & P. report covered an 
enormous excess of “‘ miscellaneous” coupler frac- 
tures, nearly half of the whole, and two-thirds of the 
whole number of ‘ miscellaneous” reported, 
although the C. R. lL. & P. has only 7 per cent. of 
the couplers. It is obvious that this must have 
arisen merely from failure to describe all the frac- 
tures fully, and to avoid throwing out all the 
averages as well, the excess of “ miscellaneous’ 
percentage thus caused was distributed in exact pro 
rata to the other causes of fracture, as explained 
under Table 6, and shown in detail in the last two 
columns of Table 5. 


THE COUPLER DIAGRAM, 


From data thus deduced and collected in Table 6 
the two large diagrams of breakages were con- 
structed. Considering that the division into East- 
ern and Western roads was a purely arbitrary one, 
the agreement between the two is truly remarkable. 
It seems unnecessary to discuss it in detail. It 
speaks for itself, not only the aggregates but the 
distribution of the fractures being almost identical, 
the one seeming exception being a difference in the 
proportion of back failures, which is due to a single 
lot of bad backs on the Erie, as below noted. Here 
we desire to call attention to one fact, however, 
which is very apparent throughout the diagram— 
the evenness of the distribution of the fractures 
to the various parts of the coupler. It is obvi- 
ous that when once every part of such a device 
has been made of equal strength, and the aggre- 
gate of breakages is moderate, not much more im- 
provement in it is possible. It may get better usage 
hereafter, and so get fewer breakages, or it 
may (conceivably) be made hereafter of some stronger 
material and so be lightened throughout; or it 
may (conceivably) be made heavier throughout, and 
so the aggregate of breakages further decreased. 
We show, on another page, that this would be more 
inexpedient, as costing much more than it would 
come to, even if it would effect the end, which, for 
practical reasons, is more than doubtful. The main 
lines of the design are plainly about right, and it 
would be absurd to hope for further improvement in 
them, since there is no particplar part of the coupler 
, proper which shows any need of strengthening. 

The fourth column of the coupler diagram shows 
the New York Central, whose original records of 
individual fractures we classified for ourselves. Al 
though there were only 49 of these fractures, it will 
be seen that the aggregate per 100 couplers in service 
almost precisely corresponds with the general 
average, and the percentage of arm and shank frac- 
tures also closely corresponds. There would appear 
to be rather many lug and rather few back frac- 
tures, but then the totals of these fracture were only 
16 and 5 (Table 4), and among these were 4 “both lugs 
and back off.” It is obviously a matter of choice 
whether to classify these under “lugs” or under 
“back.” Had we put them under “back,” as we 
fancy has been the general custom, and perhaps 
‘more properly, the respective totals wouldhave been 
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12 and 9, instead of 16 and 5, and we show by a 
dotted line on the diagram, otherwise unexplained, 
where this would bring the division line between 
lugs and back, showing an agreement so close with 
the general average that we almost hesitate to call 
attention to it. 

- The next column, that of the C., B. & Q., is even 
more surprising. It is deduced from on/y nineteen 
fractures, also classified by us from the original 
records, photographs of the broken couplers. The 
photographs were accompanied by the statement, 
quoted on our editorial page, to the effect that they 
were the collections of the past six months from “‘in 
the neighborhood of 500 cars.” Our records showing, 
perhaps erroneously, 1,183 couplers in use, we credited 
that number with only six months service, although 
it was known to us, as above noted, that some of the 
fractures would be likely to include some couplers 
broken more than six months before, as also man y 
from exchange roads, from which the C., B. & Q. 
probably has been receiving more than jt sent away. 
Remembering also that the first six months service 
was likely to be particularly severe on couplers, we 
hardly expected this small lot of fractures to check 
very closely with the rest, feeling on the one hand 
that it might show unduly high, and on the other 
that so small a list might well prove to be an un- 
duly “startling one of goodness,” as is suggested in 
the letter quoted elsewhere. 

The result, however, is before the reader in the 
fifth column of the coupler diagram, unrevised from 


UPPER LUCS. 


21 


No. E. 262, W. 192; 44 


P. c. y’rly, 1.00, 2.07; 1.28 


Fig. 21. Upper Lug Off. 
22 No. E. 151, W. 135; 2°76 


P.c. y'rly, 0.58, 1.46; 0.81 


Fig. 22. Upper Lug Chipped. 


No. E. 93, W. 45; 138 


P.c. y'rly, 0.35, 0.49; 0 39 





Fig. 23. Upper Lug Cracked. 


Total upper lugs...... .. E. 506, W.3723; 878 
Per cent, yearly ............ 1.93, 4.02; 2.48 


LOWER LUCS. 


24 No. E. 75, W. 53; 128 
P.c. y'rly, 0.29, 0.57; 0.36 


Fig. 24. Lower Lug off. 


No, E. 20,W. 27; 47 


P.c. y'riy, 0.08, 0.29; 0.13 





No. E. 18,W. 15; 33 





P.c. y'rly, 0.07, 0.16; 0.09 
Fig, 26. Lower Lug Cracked. 
Total lower lugs......... .... E.815, W.95; 20s 
Per cent. yearly............... 0.44, 1.02; 0.55 
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the original computation, as we feel bound again to 
assert, in view of its astonishingly close comparison, 
both in aggregate and in detail, with the general 
average. 

Next comes the great Pennsylvania system, with 
14,846 couplers in service one year, or 42 per cent. of 
the whole, and 19,541 couplers actually in service. 
The coincidence of this with the general average of 
which it forms so large a part, while amazingly 
close, is not nearly so surprising as the less exact 
agreement of the C., B. & Q. We have learned 
since this diagram was prepared that we did in 
justice to this record in one vespect, in greatly un 
der-rating the average months of service of the 
couplers. On the Pennsylvania R. R., for whose 
couplers we allowed only 12 months average, the 
actual average service was 17.7 months, or 47 per cent. 
more. For the Pennsylvania Co. and P, C. &. St. L. 
couplers, to which we credited only 7 months ser 
vice, the actual average was 10.0 months, or 56 per 
cent. more. The true “equated” number of couplers 
for one year’s service should therefore have been 
nearly 50 per cent. larger than we give it, and con 
sequently the fractures per cent. only two-thirds as 
many, or L78 instead of 2.66, or slightly less even 
than the L.S.& M.S. The general average would 
by this change be reduced from 2.75 per cent. to 2.38 
per cent. and the eastern average only, from 2.79 per 
cent. to 2.29 per cent. By dotting lines on the dia 
gram it will be seen how these changes would 
affect it. 


BOTH LUCS. 












“ No E. 58, W. 45; 108 
aS os 
b WS SS P.c. y'rly, 0.22, 0.49; 0.29 
Fig. 27. Both Lugs Off. 
No. E. 41, W. 49; 90 
P.c. y'rly, 0.16 0.53 ; 0.2 
Fig 28. Both Lugs Chipped. 
No. BAW. & 6 
P.c. y'rly, 0.05; 0.02 
Fig. 29. Both Lugs Cracked. 
No. E. 3; W. 47; 7 


P.c. y'rly, 0.10, 0.51; 0.20 





No. E. 16, W. 38; 54 


P.c. y’riy, 0.06, 0.41; 0.15 





Total both jlugs............ E. 148, W. 1843 325 
Per cent. yearly............. 0.54, 1.99; 0.91 


TAIL. 


32 No. E. 9, W. 30:49 #& 
P.c. y'riy, 0.08, 0.42; 0.14 


Fig. 32. Tail Off. 


THE SERVICE RECORD OF M.C. B. STANDARD JANNEY COUPLERS. 


Diagrams Showing the Various Kinds of Knuckle Breaka 


Each which have Occurred to Date, as Shown in Detail in Tables 4, 5, and 6. 


[The letters E. and W. at right of cuts signify the Eastern and Western aggregates or averages. | 
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But as the same error of underestimate of length 
of service is believed to run through the whole of 
the diagram, as already explained, although we hope 
in less degree, the comparison is about fair ; while 
it seems quite possible from the records (Table 4) 
that the western Pennsylvania) lines have not 
cleaned up and reported their fractures quite so 
closely as they might, no longer keeping any records 
of theirown. This would cause some error in the 
other direction, although it is natural from operat- 
ing conditions that the Pennsylvania should return 
somewhat more fractures proportionately. The one 
thing which seems certain is that our diagram does 
not overstate, but rather understates, the Pennsyl- 
vania experience as a whole. 

The next column is the Erie, which shows pretty 
heavy coupler breakages (3.76 per 100 in service a 
year), the heaviest of all. We need not search far 
for a ia explanation. It has a great excess of 
back fractures, and referring to Table 4 we find that 
these are all (i. ¢., 94 out of 95) split backs, being 
nearly two-thirds of all the fractures of this kind re- 
ported, although the Erie has only one-sixth of the 
total couplers reported. It has therefore, about four 
times its normal proportion of bad backs, /. e., in- 
stead of having 1.15 split backs per 100 in service a 
year, it ought to have only 0.30 or 0.85 less. The 
Erie, evidently, got a quite exceptionally bad lot in 
this respect, in 80 of its couplers having thus failed. 

{Since this article was written we learn that 
nearly all these split backs occurred in a lot of 
couplers which were especially defective. |] 

Deducting this above deduced 0.85 from the Erie’s 
recard of 3.76 per cent., we obtain 2.91 per cent., 
bringing the Erie down to quite as close agreement 
with the rest as ishealthy. The effect of this change 
is indicated by two otherwise unexplained dotted 
lines on the diagram. [N. B.—This Erie excess of 
bad backs affects also the Eastern and the general 
average. The Western average, and the N. Y. Cen- 
tral and Pennsylvania, show better the normal 
proportion of bad backs.] 

The next column of the coupler diagram, for the 
Lake Shore & Michigan Southern, shows very few 
coupler fractures, but it should be especially noted 
that there are particularly few lug and back fractures, 
Referring to the knuckle diagram, however, it will 
be seen that the Lake Shore has abnormally many 
knuckle fractures. If the details of both diagrams 
be carefully studied for a few minutes, we think the 
reader will agree with us that men have been hung, 
by Judge Lynch at least, on weaker circumstantial 
evidence than the diagrams afford, that 8 or 10 coup- 
ler-lug fractures have been lumped in by careless re. 
turns with the 168 knuckle-lug fractures of that 
road, The coupler “arm” fractures of the Lake 
Shore are about normal, and adding 10 more to its 
coupler fractures increases them from 29 to 39, mak- 
ing its total coupler fractures per 100 in service 2.58 
instead of 1.93, or close to the general average of 2.75 
percent. The effect of this change also is indicated 
on the diagram by an otherwise unexplained dotted 
line. If we consider 12 instead of 10 coupler-lug frac” 
tures to have been thus misclassified as knuckle- 
lugs, the Lake Shore total per cent. becomes exactly 
that of the general average, as its arm-fracture per 
cent. is. 

As for the last column of the diagram, showing 
the five remaining roads together, we attach no 
great weight to it. The roads may be studied in 
detail in Tables 4 and 5. The P., W. & B, shows 
remarkably few fractures, yet we incline to believe 
its report is correct and full, The same is less de 
cidedly true of the W. N. Y. & P. TheC., C., St. L. 
& C. returns seemingly err by omissions, only nine 
broken couplers being returned from 4,000 cars, in 
use(by our estimate) seven months. This is too good to 
be true. The same is less clearly true of the N. Y., 
Cc. & St. L. returns of only five couplers from its small 
number of 360. On the other hand, the Rock Island 
return shows more than the average of both coupler 
and knuckle fractures, the only ro&d which does 
show an excess for both. We should be more im- 
pressed by this if there were not the important im- 
perfection above noted in its return, nearly 
half its coupler fractures (63 out of 132) 
being returned merely as ,‘‘miscellaneous;” i. e., 
not classified at all. Its shank or body breakages 
are a much larger proportion than onjany other road 
in the list, indicating that it may have had some ex- 
ceptionally imperfect castings, and that there may 
be some partial cause for its mariy ‘“‘miscellaneous” 


breaks; but we are inclined to think that the 
true explanation is, that the real record is for a 
greater number of couplers than 3,372 in service nine 
months. Its very heavy knuckle breakages, and 
quite an abnormal percentage of ‘‘both lugs broken” 
(see Table 5), also suggests, if it does not prove, that 
the Rock Island couplers have had pretty hard 
usage. 

As a whole, the last miscellaneous column of the 
coupler diagram agrees quite well enough with the 
rest to serve as confirmatory evidence. There is at 
most only exception enough to prove the rule. 


THE KNUCKLE DIAGRAM, 


Three things are immediately evident from this 
diagram; first, that the number of fractures per 
hundred in service one year is no longer uniform but 
very unequal; secondly, that the number is much 
larger than of coupler fractures; thirdly, that nearly 
all the fractures are in the lugs. The last is, perhaps» 
the most important and significant indication of the 
diagram. The very trifling proportion of tail and 
miscellaneous fractures is brought out with especial 
clearness in the diagram of percentages underneath 
the main diagram. 

Now, the knuckle lugs are a quite different matter 
from the coupler lugs. The last are an essential 
feature of the coupler itself, and if they showed 
any special tendency to fracture it would be an 
alarming matter. The knuckle lugs, on the con* 
trary, like the slot which forms and separates them, 
are a merely provisional feature, designed to permit 
of coupling with the old style link and pin draw- 
bars. So soon as that style of drawbar has passed 
out of use, as it will almost immediately after such 
cars are refused interchange facilities, all necessity 
for knuckle lugs will disappear, and the coupling 
end of the knuckle may be then made solid. 

In the mean time the knuckle lugs cannot be made 
stronger, because the pin hole and slot cannot be 


made smaller, nor the knuckle itself thicker. It is . 


therefore of interest to see, as we may from the 
diagram, that the knuckle breakages are not a seri- 
ous matter in any case, and that where they run 
above a very moderate average the cause may be 
directly traced to extra rough usage, which disap- 
pears with longer experience with the couplers and 
a larger number in service. 

This seems to be shown conclusively by the vary- 
ing proportions of fractures of upper lug, lower lug, 
and both lugs. The knuckle, we need not say, has 
to sustain directly the impact of the common “ bull. 
nose,” and it is chiefly from these that it has much 
liability to injury. In coupling with its own kind, 
the knuckle simply revolves, and is not subjected 
so impact strain until the act of coupling is com- 
plete. It may then, of course, give and take as hard 
a blow in foot-pounds as from a “bull-nose” (in fact 
a harder blow because there is no one standing be- 
tween the cars to couple them to cause caution); but 
it is from a surface formed like itself, and so a dif- 
fused rather than concentrated blow. Asa matter 
of fact, we believe broken knuckle lugs in coupling 
M. C. B. couplers together are comparatively rare. 

Laboratory tests in a testing machine indicate the 
tail to be the weakest point of the coupler under a 
dead pull, i. e., the one which gives way first; but 
that this is not the case in practice. and only happens 
as a rare exception, the diagram clearly shows. Out 
of 1,469 reported knuckle fractures but 48 tails have 
failed, or 1 for every 1,000 couplers in service. 

Most of the knuckle fractures are of one lug only, 
and of these about four-fifths are upper lug fract- 
ures. This is explained by the fact that there is 
usually a slight droop to the ends of freight cars, 
enough to cause the upper lug to sustain the most 
impact. Only under exceptional conditions will the 
lower lug sustain it, and only under very heavy 
blows are both lugs likely to be fractured. 

It is evident, therefore, that where knuckle fract- 
ures are especially frequent, if this be due to ex- 
ceptionally hard usage and not to defects of material, 
we should expect to find the proportion of both-lug 
fractures increased, as well as the absolute number 
of all fractures. This is very notably the case. 

Contrast, for example, the average of the Western 
roads and the average of the Eastern roads. The 
Western roads have more than twice as many 
knuckle fractures per 100 couplers in service one 
year (7.46 against 2.97), and they also have nearly 
twice as large a proportion of both-lug fractures (261¢ 
per cent. of all knuckle fractures against 18 per cent. 


on the Eastern roads), making the total number of 
both-lug fractures per 100 in service about 4 times 
as great (1.99 against 0.54). 

Running right across the diagram we find in ever, 
column where the total fractures are high an ab. 
normal proportion of both-lug fractures, as in ¢o| 
umns 2, 4, 5,8 and 9. The most fractures of al! o.. 
cur on the C., R. I. & P. (see Table 5). It also has 
the largest percentage of both-lug fractures, no jess 
than 26 percent. The next worst is the Lake Shore. 
which has so many knuckle fractures that we had 
to reduce its column to half scale, as we should haye 
had to do for the Rock Island had we shown it sep- 
arately. The Lake Shore has 22 per cent. of knuckle 
fractures, and a quite abnormal list of tail fractures 
in addition. 

The C., B. & Q. shows no less than 38 per cent, of 
both-lug fractures, and the New York Centra! 27 
percent. On the other hand, the Pennsylvania sys 
tem and the Erie, with far more cars in service thay 
all the other roads put together, show only about 15 
per cent. of both-lug fractures, the general Easter) 
average being only 18 per cent. Even the little roads 
whose returns we have spoken of as dubious, show 
in all cases a small per cent. of both-lug fractures. 
with few total breakages, and vice reisa, 

Stronger circumstantial evidence could hardly be 
that the normal knuckle failures under present con 
ditions are the very moderate proportion of the 
eastern roads, about 234 yearly per 100 in service. 
and that the excessive proportions of the western 
roads and the Vanderbilt lines, rising to 6, 8, 10 and 
12 per 100, are due to unduly rough usage, solely. In 
part this is unavoidable; an incident of the transi- 
tion period, on which these roads have not advanced 
so far as the other lines; but in part it is probably 
avoidable. When tens of thousands of couplers are 
making such good records as are shown, there can 
hardly be a sound excuse for fracturing couplers at 
the higher rates shown, nor do we believe it will 
continue long. 

The diagram also affords reasonable hope, in fact 
makes it quite certain, that as the proportions of M. 
C. B. couplers in use increases, the number of 
knuckle fractures will continue to decrease down to 
very small proportions, even without abolishing 
altogether the lugs and slot for link coupling, which 
would end them altogether. As the lugs are practi. 
cally the only part which breaks, and as they are 
broken for the most part only by impact with the 
common link drawbar, as the latter becomes rarer 
the knuckle fractures must ‘inevitably decrease piv 
rata, Itseems to us that the diagram bears clear 
evidence that the knuckle failures per 100 in service 
will eventually be rather. under than over one per 
year. 

But even if no better result is ever attained than is 
distinctly indicated by the face of the diagram, about 
two and a half knuckle fractures yearly, the tax in 
this respect will be a very small one. The knuckle 
weighs about 40 Ibs., and costs, new, $4. The manu- 
facturers are now returning one sound knuckle for 
every two broken ones, regardless of cause of break- 
age, and are likely to continue to doso. This will 
make the total cost of knuckles $5 per 100 couplers 
yearly, or 10 cents per car, which is likely to fal! to 
five cents, and even, in the case of companies like the 
Rock Island and Lake Shore (at present), breaking 
10 or more knuckles per year, would only be 40 cents 
per car. How this compares with present expendi- 
tures is shown on our editorial page. 

It is notable that bending of knuckles without 
breakage occurs so rarely that it is not deemed 
worthy of separate classification. Such instances, 
which must sometime occur, are included in the 
miscellaneous class (item 33), which averages only 
6-10 of 1 per cent. 

There are various other details of this statement 
which may otherwise escape the attention of the 
reader, and to which we might give a word of com- 
ment, but our space is already more encroached on 
than would have been permissible for any less im- 
portant record; and the interested reader may be 
left to examine into further details for himself. We 
discuss on our editorial page the financial and hu- 
manitarian aspect of this statement, and in the 
meantime will only express our great satisfaction, 
as well as our great surprise, that it is already pos- 
sible to put forth a statement so conclusive in itself 
and so entirely satisfactory. The makers and the 
country alike are to be congratulated that such good 
results are already obtained. 
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Electric Lighting of Inclined Railways. 


In an article in the Schweizerische Bauzeitung, 
Prof. DENZLER gives some notes on the behavior of 
the electric plant which operates the inclined rail- 
way and furnishes the current for the lamps on the 
Burgenstock, on the Lake of Luzerne. He states 
that the probability of the disturbance of a line de- 
pends not only on its length, but also on the differ- 
ence in potential at the primary machine, the differ- 
ence in elevation of the portions of the conductor, 
and the proximity of the line to a place exposed to 
violent thunder storms. 

The effect of a difference in height and a differ- 
ence of potential at the primary machine is well 
marked at the Burgenstock, where the generating 
plant is 1,640 ft. lower than the secondary machines. 
When the upper station is enveloped in a thunder 
cloud, the discharges are much stronger and more 
frequent than when the clouds are higher. [If the 
storm takes place during the day, when the elec- 
tricity is employed for the railway only, the dis- 
charges are much less powerful than at night when 
the lamps are in the circuit. 


The Montmartre Reservoirs of Paris. 


In alate number Le Genie Civil illustrates a re- 
markable three-storied reservoir just built upon 
Montmartre, the highest point within the City of 
Paris. The purpose is to supply the whole city with 
water from this high level. The total capacity of 
the reservoirs is 11,000 c, m., which is raised up by 
works located at the foot of the hill, and is drawn 
from springs through the distribution pipes of the 
Dhuis Reservoir, and the river water from the pipes 
of the Bercy works. 

The reservoir covers an area of 2,300 sq. m., and is 
built up in three separate stories in one part and 
two stories in another. The two lower stories store 
4,800 cu. m. of water at an elevation of 127.3 m. above 
city datum; the second story holds 4,200 cu. m. and 
the third story 2,000 cu. m. of spring water. 

The foundation is yellow sand, very permeable 
and unstable, and great precautions were necessary 
to insure against landslips. Briefly stated, the walls 
of masonry are founded on a concrete base 12.5 ft. 
deep, pierced in one direction with drainage galler- 
ies about 7 ft. indiameter. The outer walls are ex- 
ceedingly massive, and are faced with rough ashlar, 
with cut-stone trimmings. The several stories are 
arched with brick, springing from heavy piers, and 
with the spandrils filled with concrete. The reses- 
voirs were built in 1887-89 from plans of M. Gour- 
nat, C. E., ‘and under the directions of M. Brcnu- 
MANN, C. E. The approximate cost was as follows: 
Earthworks and masonry, $200,000; piping, etc., 
$6,000, a sum that seems remarkably low for the 
amount and character of the work done. 


100-Ton Crane at Belfast, Ireland. 


A powerful derrick-crane has recently been con- 
structed at the Britannia Works, Birkenhead, Eng- 
land, and erected at the Alexandra Graving Dock, 
at Belfast. It will lift and swing 100 tons at 50 ft. 
radius; but the range of the ji can be varied from 
30 ft. to 80 ft. radius, with loads as follows: 100 tons 
at 50 ft., 80 tons at 60 ft and 60 tons at 70 ft. 

The mast of the crane is made up of two girders, 
approaching each other at the top, connected by 
cross braces, and with the engines between them. 
The bottom of the mast is a steel pivot 15 ins. in di- 
ameter, resting on steel phosphor-bronze discs, held 
on a massive central step bolted down to the con- 
crete pier. A 15-in. steel pin at the top of the mast 
takes the upper ends of the two back legs; and this 
pin has a T head for holding the lower block of the 
luffing tackle. 

The crane stands on three massive concrete piers, 
with the two back legs connected by a triangular 
framing of box-girders to the base of the mast. 
This framing and the base plate of the mast is held 
to the concrete piers by strong anchor bolts. 

The jib is 100 ft. long and is made of two box-gird- 
ers merging into one at the upper end; diagonal 
bracing connects the lower girders. There are two 
sets of pulleys at the upperend; the upper one for 
loads up to 26 tons, and the lower set of four pullies 
for the main load of 100 tons. All these pullies are 
made of steel and are 5 ft. in diameter, with split 
bosses and gun-metal bushes. The main hoisting 
block has three such puilies. 


The steel wire hoisting rope is7 ins. in circumfer- 
ence, made of six strands, each having a breaking 
strain of over 30 tons. This rope passes down toa 
grooved barrel on the hoisting engine. The gear for 
turning the mast consists of a pair of pinions gearing 
into an annular steel rack bolted down to the central 
pier. 

The main lifting block give a clear hgist of 90 ft., 
and the specified speed of lift is as follows : 100 tons, 
4 ft. per minute ; 50 tons, 8 ft. per minute; 25 tons, 
16 ft. and 124 tons at 32 ft. per minute. But at the 
official trial 100 tons were lifted 8 ft. in 75 seconds 
with a steam pressure in boiler of but 50 Ibs. per sq. 
in; and a load of 120 tons was lifted at the rate of 5 
ft. per minute at a radius of 50 ft. with a boiler pres- 
sure of 45 lbs. We are indebted to Engineering for 
the data for these notes. 


Safety in Electric Ligt ting. 

Sir W1LL1AM THOMSON, in North American Review, 
says that—We are forced to conclude that in laying 
down these regulations, and in arranging for careful 
inspection to secure their fulfillment as far as prac- 
ticable, the advisers of the British Board of Trade 
felt that the danger from high-pressure overhead 
wires could not be absolutely annulled. This view 
is confirmed by the fact that in most or all cases in 
which provisional orders under the Electric-Lighting 
Act of 1888 have been granted to companies for the 
electric lighting of cities or districts of cities, it has 
been stipulated that the conductors shall be alto- 
gether under ground, except in cases in which aerial 
wires have already been placed and brought into 
action, and that even in these cases the conductors, 
if for high pressure supply, shall be removed from 
the air and replaced by underground conductors 
within two years. It may be considered, indeed,-as 
now definitely resolved that the distribution of elec- 
tric energy for light and power in towns of the 
United Kingdom shall be by underground conduct- 
ors, and plans for carrying this into eftect safely and 
economically are engaging the anxious consideration 
of electrical engineers. The telegraphic department 
of the Post-oftice has already replaced nearly all the 
aerial telegraph wires of the larger cities by under- 
ground conductors. The telephone wires alone re- 
main in the air. Long may they hold their place 
there; they are perfectly harmless to the general 
public, and they are enormously less expensive 
where they arethan they could be if placed undér- 
ground. As for the country, telegraph, telephone 
and electric light conductors must al] be in the air. 
the cost of placing them underground would be 
absolutely prohibitory of the great public benefit to 
be obtained by placing more and more of them in 
the air. 


PERSONALS 


Mr. GEORGE INGRAM, Assistant Engineer, Depart- 
ment of City Works, Brooklyn, N. Y., has resigned. 

Mr. GEORGE ALEXANDER has been appointed Com- 
missioner of Public Works at Quincy, Mass. 


Mr. LEONARD W. JOHNSON, contractor, died re- 
cently in New York. 

Mr. LyMANn L. GERRY, has been elected City En- 
gineer of Dover, N. H. 


Mr. THOMAS WARNOCK, Secretary and Auditor 
of the New York, Pennsylvania & Ohio R.R., died at 
Cleveland, O., Feb. 4. 


Mr. JosEPH M. WELLS, architect, junior partner 
of the firm of McKim, Mead & White, died in New York 
Feb. 2. 


Dr. Norton, of Tiffin, O., has been appointed by 
Governor CAMPBELL to the position of Commissioner of 
Railroads and Telegraphs. 

Mr. RussELL SturGIs has been elected President 
of the Architectural League of New York. Mr. FREDERIC 
CROWNINGSHIELD is Vice-President. 

Mr. Geo. W. West has been appointed Superin- 
tendent of Motive Power of the New York, Ontario & 
Western Ry., vice Mr. H. TANDY, resigned. 


Mr. H. DunLaApP has been appointed Superintend- 
ent of Bridges and Buildings for the Eastern division of 
the Wabash Ry., vice Mr. J. B. MITCHELL, resigned. 

Mr. H. WALTER Wess has been elected Third 
Vice-President of the New York Central & Hudson River 
R. R. He will have charge of the operating department. 

Mr. E. B. StEwarp, of the shops at Fort Wayne, 
has been appointed Superintendent of the block signal 


system on the Pennsylvania R. R., with headquar: 
Pittsburg. 


Mr. A. H. CatTLin, for several years Superinteng 
dent of Air Brakes and Signals on the New York «. 
Ry., has become General Train Manager on the } 
vania, Poughkeepsie & Boston R.R. 


Mr. D. D. CURRAN, formerly Louisville & Nas}\\ ||), 
Yard Master at Birmingham, has been appointed s))p.; 
intendent of the Savannah & Western divisio: } 
Georgia Central R.R, vice Mr. W. G. HARLOW, resigyod 


Co. Henry M. RoBerts, U.S. Engineers, | 
at Philadelphia. Pa., is now the Engineer Comm)i- 
of the District of Columbia, relieving Col. Cuan 
RAYMOND. 


Prof. HENRY DRISLER has been made dean of 
Columbia College by the trustees, and has had his - 
increased and a leave of absence granred for onr 
from next June 


Mr. J. T. ODELL, formerly Assistant General Van 
ager of the Lake Shore & Michigan Southern Ry., has 
been appointed General Manager of the Chesapeake «& 
Ohio Ry., vice Mr. HARAHAN resigned. 


Mr. RIcHARD CARROLL has been appointed Gen 
eral Manager of the Cincinnati, New Orleans, & Texa. 
Pacific Ry. Co. and leased lines, vice Mr. Joun C. 6 \v vr. 
resigned. The office of general superintendent has been 
abolished. 


Mr. E. SHERMAN GOULD, M. Am, Soc. C. E., has 
been engaged by Runkle, Smith & Co., 40 Wall street, 
New York, as Consulting Engineer for the Vento wate; 
works at Havana, Cuba. Mr. GOULD leaves to-day for 
Havana, 


Mr. J.S. PATTERSON has been appointed Master 
Mechanic of the Columbus, Hocking Valley & Toledo lty,, 
vice Mr. I. G. Hutcuins, Master Mechanic, and Mr. J. M. 
ROCKAFIELD, Master Car Builder, both resigned. Mr. 
PATTERSON will be in charge of the motive power and car 
departments. 

Mr. THOMAS EVERSHED, Division Engineer of the 
New York State canals, died at Rochester, N. Y., last 
week. He avas born in England in 1817, and came to this 
country in 1835. He constructed the first level of the rir 
Canal across the Geneseo River, and made the plans for 
the locks at Lockport. He was a candidate for the office 
of State Engineer in 1881. 


Mr. JoHN M. Tovcry, M. Am. Soc. C. E., for several! 
years General Superintendent of the New York Central & 
Hudson River R. R., has been appointed to the newly 
created position of General Manager. Mr. THEODORE 
VoorHEss, M. Am. Soc. C. E., Assistant General Super 
intendent, has been appointed General] Superintendent 
The charge of the maintenance and repairs of the track 
which heretofore belonged to the operating department. 
has been placed under the control of the Chief Engineer, 
Mr. Water Karte, M. Am. Soc. C. E. 
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PUBLICATIONS RECEIVED. 

—Tenth Annual Report of the State Board of Health of 
South Carolina for the fiscal year ending Oct. 31, 1889. 
J. P. PRATTON, Chairman. Pamphlet, 63 pp. 


— The Water Supply of Pontiac. By AARON PERRY. 
Pamphlet, 6 pp. Reprinted from “Report of Proceedings 
at the Pontiac Sanitary Convention, October, 1889. 

—Statement of the object of the Sanitary Convention. 
Longevity. By G, H. T. Jounson, M. D. 

—Sewage Disposal. By W. L ScHENOK, M. D. 

The last two pamphlets, of 10 and 8 pp., respectively. 
contain addresses delivered before the State Sanitary 
Convention at Emporia, Kan., December 1889. 

—City of Brantford, Province of Ontario.—Report on 
Proposed System of Sewerage and Sewerage Disposal. 
By WILLIs CurpMAN. Toronto, 1890. Pamphlet, 20 pp. and 
map. - 

The various systems in vogue are discussed and the 
separate system recommended. 


—Fifth Biennial Report of the Board of Health of the 
State of Iowa, for the fiscal period ending June 3), 189. 
Cloth, 276pp. 

This report gives considerable space to water and water 
suppply. It will be mentioned further in a later issue. 


—Tenth Annual Report of the Water Commissioners 
and Superintendent of Water Works of the City of Paw 
tucket, R. I Dee. 1, 1889. Pamphlet, 62 pp. 

Besides the usual matter contained in the Pawtucket 
report there is an appendix giving “Abstracts of Test of 
the No. 1 Pumping Engine,” by Prof. J. E. Denton, of 
Stevens Institute, Hoboken, N. J. The tests in full are 
given in ENGINEERING News, beginning in Vol. XX1I., p- 
603. 


—Railway Associations. By ALDACE F. WALKER. Re- 
printed from the Railway Review of Jan. 4, 1890. Pam- 
phlet, 534 x 84 in.,24pp. Publishéd by the Railway Re 
view, Chicago. 

Mr. WALKER gives in this paper an account of the pres- 
ent status of traffic associatio s, with the commendable 
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object of showing that the present popular prejudice 
against them has no grounds of justice. The unfortunate 
fact is that this sort of reading matter receives little 
attention from the general public, or from the legislators 
who represent them. 

_Water Supplies of Illinois and the Pollution of its 
Streams. By Jno. H. Raven, M D. With two appen- 
dices: I.—‘* Chemical Investigations of the Water Sup- 
plies of Illinois,” by Prof J. H. Lone. Il. -* The Illinois 
River Basin in its Relation to Sanitary Engineering, by 
L. E. Cootey, C. E. Preliminary Report to the Iliuois 
State Board of Health. 1889. Pamphlet, 81 pp. 

These papers are quite exhaustive, and will prove of 
yalue to all students who are studying the question of 
public health. 

_Town of Barrie, Province of Ontario.— Report on Pro 
poseed Systems of Water Works and Sewerage. By 
Wits CHIPMAN, C. E. Toronto, 1899 Pamphlet, 32 
pp. and map. 

This report is notable on account of its advocacy of city 
ownership of the proposed water-works, and the reasons 
therefor. Statistics are given regarding all cities and 
sowns in the Province of Ontario, whose water works are 
owned and operated by the municipality. 

Data regarding the proposed water-works and sewer- 
age will be found in our news columns. 

—Thirty-eighth Annual Report of the Board of Water 
Commissioners to the Common Council of the city of De 
rroit for the year 1889. Pamphlet, 79 pp. 

According to this report the average daily per capita 
consumption increased from 105 galls. in 1878 to 175 gallons 
in 188% In March, 1889, a corps of 8 examiners, or in- 
spectors began work to reduce the waste, first by dis- 
tributing circulars, regarding the condition of the supply 
and the enormous waste. Following this distribution the 
consumption was 2,000,000 galls. per day less than for the 
corresponding days the year previous. The further work of 
the examiners and some other data on prevention of waste 
is given in the report; also gallons of water pumped and 
cost of fuel consumed for each year from 1852 to 1889, in 
clusive, and much other valuable matter. 


Practical Blacksmithing.—A collection of articles con- 
tributed at different times by +killed workmen to the 
columns of the Blacksmith and Wheelwright, and cover. 
ing nearly the whole range of blacksmithing, from the 
simplest job to some of the most complex forgings. Com- 
piled and edited by M. T. RicHakpson, Editor of the 
Blacksmith & Wheelwright. 

Vol. IL. New York, 1889. M. T. RicHARDSON, publisher. 
&vo, pp. 260, illustrated. Price $1. 

A collection of plainly stated facts regarding a wide 
range of practice. A book valuable to workmen and 
mechanical engineers and interesting to all engineers. The 
first volume related to the early history of blacksmithing, 
with olé and modern tools and shop plans and chimney 
construction. The present volume treats cf bolt and 
rivet clippers, chisels of all kinds, drills and drilling, ful- 
lering and swaging, shears, emery wheels, grindstones’ 
etc. A third volume is to follow, illustrating job work. 


-~A Handbook of Engine and Boiler Trials and of the 
Indicator and Prony Brake. For Engineers and Techni- 
cal Schools, By R. H. Thurston, M. A., LL. D., Dr. Eng’g: 
Director of Sibley College, Cornell University, ete., New 
York, 1890. John Wiley & Sons, publishers; 8vo, 514 pp. 
Illustrated. Price $5. 

While Professor THURSTON modestly starts out in bis 
preface by referring to “this little treatise.” the work is 
really elaborate and full on the subjects treated. It is in- 
tended to cover the very latest and best methods of test- 
ing engines and boilers, with the apparatus used by ex- 
pert and experienced engineers, some of which have 
never before been described. The standard method of 
testing boilers, as presented to the American Society of 
Mechanical Engineers, and now generally employed, is 
given in full. The chapters on Indicator and Prony Brake 
and other dynamometer tests are especially valuable. The 
concluding chapters give a number of sample reports, as 
made by the best engineers, fully setting forth the best 
methods of presentation of similar reports. An appendix 
contains a number of valuable tables to be used in con- 
nection with the tests required. This treatise is undoubt- 
edly the latest and fullesc presentation of modern prac- 
tice in a field that is ever advancing and improving. 


A Text Book on Roofs and Bridges.—Part II. Graphic 
Statics. By MANSFIELD MERRIMAN, Professor of Civil En- 
gineering, Lehigh University, and HENRY 8. Jacoby, In- 
structor in Civil Engineering, Lehigh University. 1890. 
New York, John Wiley & Sons, Publishers ; 8vo., pp. 124, 
with diagrams. Price, $2.50. . 

This publication is intended to cover the second part of 
the regular Lehigh course of instruction in roofs and 
bridges ; the first having treated of the computation of 
stresses in roofs and simple bridges. It is an elemen- 
tary text-book, and the chief features of novelty are 
‘0 its arrangement and presentation. Mr. Jacopy, how 
‘ver, has introduced abbreviated processes i: wind-strain 
(diagrams, in the determination of stresses due to initia) 
‘ension, and to portions of the analysis of maximum 
moments and shears under locomotive wheel loads. 

Tn treating of dead and snow loads, the following values 
are given as useful in preliminary roof design and ap- 


proximate estimates: The weights here given are in all 
cases per square foot of roof surface. For covering 
Tin, 1 1b.; wooden shingles, 2to 3 Ibs.; iron, 1 to 3 Ibs.; 
slate, 10 Ibs.; tiles, 12 to 25 Ibs. For sheathing—Boards, 
lin. thick, 3to5 lbs. For rafters—1% to 3 Ibs. For pur- 
lins— Wood, 1 to 3 Ibs.; iron, 2 to 4 Ibs. Total roof cover 
ing, from 5 to 35 Ibs. per square foot of roof surface. The 
variations in snow load, for latitude, is given as being 
about 30 Ibs. per horizontal square foot in Northern New 
Eng.and, Canada and Minnesota, about 20 Ibs. in the 
latitude of New York and Chicago, and about 10 Ibs. at 
Baltimore and Cincinnati; south of these points it dimin- 
ishes rapidly. The plan of this book is simple and easily 
understood; and as the treatment of all problems is 
graphical, mathematics can scarcely be said to enter into 
its composition. Judging from our own correspondence, 
it is a work for which there is a decided demand outside 
of technical schools. 


TRADE PUBLICATIONS. 


The Western Enyineer.—Ilustrated circular of the 
Pond Engineering Co., St. Louis, Mo. 


—Centropolis Car & Machine Co., Centropolis, Mo. 
Illustrated catalogue. The company manufactures 
freight, mine and dump cars, and has a special depart- 
ment for street, cable and electric cars. 


—The Rivett Lathe and Attachments.—Ilustrated cata- 
logue of the Faneuil Watch Tool Co., Boston, Mass. Size, 
64% » 4% ins.; 47 pp. 

This is a catalogue of lathes and lathe attachments for 
tine and delicate work. 


The Dow Positive Piston Pump.—l)lustrated descrip- 
tive pamphlet; 9% 64% ins., ll pp. Issued by Francis 
Bros., Kensington Engine Works, Philadelphia. Pa. 

This is a rotary pump, with the paddles revolving in 
two annular chambers. It is claimed to give the action 
of a piston or plunger moving in one direction only, no 
work being done upon the fluid except to move it directly 
forward in a free, open channel. It may be used for pump- 
ing any kind of fluid, and is not affected by muddy or 
gritty water. 


SOCIETY PROCEEDINGS. 


Association of Dominion Land Surveyors.—The 
seventh annual meeting will be held at Ottawa, Ont., Feb- 
18 and 19. 

Reports of committees will be presented, and the fol. 
lowing papers read: ‘“‘Want of Precision in Surveys,” 
John McLatchie; “A Trip to Alaska and Back, via the 
Mackenzie River,” Wm. Ogilvie; “Astronomy,” W. T 
King; “Hydrographic Surveying,” J. J. Boulton; “The 
Railway Belt in British Columbia,” Otto J. Klotz; ‘“Nat- 
ural History, Canadian Fish,” Prof. John Macoun; “Anec- 
dotes of the Noble Red Man,” T. D. Chalmers; *‘Plans and 
Field Notes of Surveys of Dominion Lands,” P. R. Symes: 
“Surveying for Geological Purposes,” W. H. C. Smith: 
“Practical Chemical Demonstration of the Gelatino. 
Bromide Process,” H. N. Topley. 

A. O. WHEELER, Secretary, Ottawa, 


Engineers’ Ciub of St. Louis.—-At the meeting on Feb. 
5, Mr. Geo. W. Dudley read a paper on “Tests of Water- 
Works Engines.” He explained the meaning and origin 
of the term “duty,” and explained in detail the precautions 
necessary to be taken in making duty tests, in order that 
the results might be of value. He submitted reports in 
detail of two tests of compound condensing duplex direct- 
acting pumping engines, one of 3,000,000 galls capac.ty per 
24 hours, giving a duty of about 62.500,000 ft.-lbs. per 100 
Ibs. of cov]; the other of 5,000,000 galls. capacity, giving a 
duty of about 75,000,000. 

In the discussion, Mr. Bryan called attention to a simple 
rule for comparing the efficiency of pumping engines with 
ordinary steam enginos, the evaporation in pounds of 
water per H. P. per hour being equivalent to the constant 
1980, divided by the duty expressed in millions of foot 
pounds, based upon ten to one evaporation. He called 
attention to remarkable results that were being guaran. 
teed by makers of compound and triple expansion con- 
densing engines now being built for electric light pur 
poses. Colonel Meier called attention to the necessity of 
a clearer understanding of this subject of duty, and the 
desirability of reducing results to a common basis in order 
that intelligent comparisons might be made, 

Prof. Johnson stated that if due allowance were made 
for engine friction he thought the results would not be so 
unfavorable to pumping engines as shown by Mr. Bryan, 
He also called attention to the value of such tests as those 
reported in Mr. Dudley's paper, and thought they should 
be made oftener. He explained the construction and use 
of the Clemens Herschel meter for determining the 
amount of water pumped. Prof. Gale stated that pump- 
ing engines were subject to certain losses, due to friction, 
for which they were given no credit. This being allowed 
for, the efficiency womld be increased. He also showed that 
the cost of high-<duty engines was an important item, as 
the increased interest and depreciation accounts might 


overbalance the saving. He also showed that pumping 
engines were usually put in of greater capacity than re 
quired, so that they were operated under a disadvantage 
Mr. Holman called attention to the relative importance 
of duty as compared with other items of expense in pump 
ing water. In this city the coal bill was less than half 
of the total cost, the items of labor and repairs being of 
almost equal importance. He also expressed great doubt 
as to the reliability of the tests of the old Cornish pump- 
ing engines, which were usually held up as standards 

The Secretary then read for Mr. J. H. Kinealy a paper 
entitled *“‘Some Mathematics on Ventilation.” The 
author tested the commonly accepted rules of practice by 
mathematical deduction, with the result of showing the 
practice to be well founded. In the discussion Professor 
Gale stated that the intention of the author was to in 
vestigate what difference, if any, must be made in the 
provision for ventilation between a room occupied only 
temporarily and the same room occupied continuously. 
Professor Johnson suggested that mathematical papers of 
this kind had better be read by title only. 

W. H. BRYAN. Secretary 


Northwest Railroad Club.—At the meeting on Satur 
day, Feb. 8, a paper on “ Axles for Heavy Tenders” was 
read by W. H. Lewis, of the Chicago, Burlington & North- 
ern Railroad. The following is an abstract : 

Anakxle for a heavy tender may be required to carty the 
following load: 





. Lbs. 
Water, 3,600 galls ‘ 29,480 
Coal. a eae ‘ 16,000 
Light weight of tender 28.500 

Total ‘ 73,980 
Deduct weight of wheels and axles 6, 100 
Weight on axles. 67,580 


We find the total weight carried is sowiewhat less than 
that of cars of 60,000 Ibs. capacity, and we will therefore 
assume that the general dimensions adopted by the M. ¢ 
B. Association for cars of that capacity are ample. 

The C., B. & N. Co. has 15 locomotives with tenders o 
the above weic¢ht and capacity fitted with M. (. B. Stand 
ard axles with 3% » 7 in. journals. To explain the desirabili 
ty of increasing the length of the journal from 7 to & ine, ; it 
has been demonstrated by practice that the surface in 
contact should not exceed a pressure of 300 Ibs. per sq. in 
of bearing. For the weight of heavy tender given above, 
with a journal 3% ins., the weight per square inch is 301 
lbs., while with a 4 « 8-in. bearing, with an area of bearing 
surface of 32 sq. ins., the pressure is 263.75 Ibs. per sq. in. 

In view of the fact that the M. ©. B. Association has 
adopted an axle for 60,000 Ibs. capacity cars, I would 
recommend that we conform as nearly as possible to that 
design, with the exception of the diameter of journal, 
dust-guard and collar, which I would recommend to be 4 
in., 4% in. and 4% in. respectively. 

Experience has demonstrated that the strength of a 4 
in. diameter journal is ample, and, according to “ Traut 
wine,” is capable of sustaining a load of 201 tons with a 
fulcrum of 6 ins., or 199 tons at a fulcrum of 12 ins.; or, in 
other words, the factor of safety is 25, which is very large 
ly in excess of any requirements in practice. 

In this connection I wish to call your attention to the 
light ratio of increased pressure between a fulcrum of 6 
and l?ins. Many master mechanics have opposed the 
increase of the length of journals from 7 to Sins. en ac 
count of what they termed the increased leverage of the 
journal. Yet wesee from the above figures that the de- 
crease in the breaking power was only four tons or 4 per 
cent. of the total, which, reduced te the actual increase 
of bearings from 7 to 8 ins., represents a small increase in 
this direction. 

I favor an axle with collars, for the reason that with the 
style of trucks commonly used under tenders the collars 
serve to tie the bars of the truck together, and prevent 
them from spreading. This is especially important in case 
of derailments. 

I recommend that the end collar and dust guard be each 
4% ins. diameter, so that they will go into the present M. 
C. B. box. Other dimensions of the axles should be as 
follows: Journal, 4 ins. diameter, 8 ins. long ; dust guard- 
seat, 4% ins. diameter, 2 ins, long.; wheel seat, 54 ins. diam- 
eter, 744 ins. long. The end coilar should be % in. long. 
The axle should be 7 ft. 4 in. overall, and 45% ins. diame 
ter at the center. 

As to the form of axle: I do not like the form in which 
the axle tapers gradually to the centre, thus cencentrat . 
ing all the vibration at that point. I prefer ‘the axle of 
the same diameter, for 12 ins. each way from that center. 
and then increasing gradually to the wheel seat. 

The paper was discussed by. Messrs. Greatsinger. 
Potter, McIntosh, Warren, and others. 

Some tenders were described which were running on 
journals 3% 7 and 3% * 7ins., and had given satisfac- 
tion. Mr. Potter described trials of the old style M.C. B 
axle, with journals 3% * 7 ins. under 3,600 gall. tanks. 
Several of these axles broke when the axle became worn 
to 3% ins. diameter. In most journals he had seen broken 
the failure was due to the lead lining cutting away the 
fillet on the inside end of the journal, and even cutting in 
36 that it weakened the journal even more than a square 
shoulder would have done 
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cost or manner of executing work, tests of materials, ma- 
chines or other new devices, and News of New Con- 
struction of all kinds. Letters for publication must 
be accompanied by the name or card of the writer. 


COMING TECHNICAL MEETINGS. 

Engineers’ Club of Philadelphia, Pa.—Next meeting, 
Feb. 15. Seey., Howard Murphy, 1122 Girard St, 

Western Railway Ciub, Chicago, Il.-Next meeting, 
Feb, 18, Rooms in the Phenix Building. Secy., W. D, Crosman, 

Engineers’ Society of Western Pennsyivania.—Next 
meeting, Feb, 18, Seey,, 8. M. Wickersham, Pittsburg, Pa, 

Boston Society of Civil Engineers.—Next meeting, Feb. 
is, Seey., 8. E. Tinkham, City Hall, 

Engineers’ Ciub of St. Louis, Mo.—Next meeting, Feb. 
Is. Seey., W. H, Bryan, 46 Laclede Building. 

American Institute of Mining Engineers.— Annual 
meeting at Washington, D. C., Feb, 18 to 22. Secy., Prof, R. W. 
Raymond, 6 Burling Slip, New York City, 

American Society of Civil Engineers, New York.- 
Next meeting, Feb. 19. Secy., John Bogart, 127 E, 28d St, 
New York Raliway Club. -Next meeting, Feb. 20. 

at 113 Liberty St. 

Civil Engineering Society (Mass. Inst. of Tech- 
nology), Boston, Mass.—Next meeting, Feb, 20, Secy., 
Clement March, 

Engineers’ Club of Kansas City, Mo.—Next meeting, 
March 38. Photography Applied to Surveying.” G, W. Pear- 
sons, Secy., Kenneth Allen, 200 Baird Building, 

Civil Engineers’ Society, St. Paul, Minn.—Next meet 
ing, March 8. Secy., Geo, L. Wilson, City Hall. 

Western Society of Engineers, Chicago, Iil.—Next 
meeting, March 5, Secy,, J, W, Weston, 230 La Salle St, 

Civil Engineers’ Ciub, Cleveland, O.—Next meeting, 
March 11, Seey., C. O. Palmer, 22 Cedar Ave. 

Civil Engineers’ Association of Kansas, Wichita, 
Kan.—Next meeting, March 12, - Secy., J, C, Herring, Wichita, 

Engineering Association of the Southwest, Nash- 
ville, Tenn.—Next meeting, March 18, Secy., Olin H, Lan- 
dreth, Vanderbilt University, 


Rooms 





IN ANSWER to several letters before us, we would 
again say that we never send receipts for money 
sent for subscriptions unless there is some special 
purpose in so doing. The address tag on the 
paper showing expiration of subscription is in- 
tended: to-cover this point, and to save us much 
trouble and postage. 


A POINT has been raised by Col. T. P. RoBERTs, 
C. E., of Pittsburg, Pa., regarding the advisabil- 
ity of building the geographical network of county 
roads in New York State suggested in Gov. HILL’s 
message. Col. ROBERTS thinks that roads should 
first be built on the lines upon which people want 
to travel, to trade centres and railway stations, 
and not arbitrarily acrcss counties to connect with 
other county roads. This point would be well 
taken if any such programme were contemplated ; 
but we do not for a moment suppose that Gov. 
HILL’s roads are really to be laid down regardless 
of local needs. As a matter of public pol- 
icy all roads should ultimately be good roads, and 
some general and comprehensive system should be 
followed from the start. But by beginning on the 
roads most in use, and leading to centres of trade 
and travel, and extending them year by year, the 
originally isolated territory commanded by these 
local roads will gradually be joined to surrounding 
territory, and the conditions demanded both by 
Gov. HILL and Col. ROBERTS will be satisfied. 

The plan outlined in the Governor’s message, of 
building two intersecting highways across each 
county and connecting them with similar roads in 
the adjoining counties, is practically a some- 
what crude outline of the contemplated sys- 
tem. The fact that the County Commissioners 
of each county would have very considerable power 
given them in fixing the location of such main 
highways certainly does not presuppose any in- 
tended disregard of local demands. The one 
great point aimed at in the plan proposed for New 
York State is a carefully considered general sys- 
tem of highways, in part located by and with 
the construction directly under the supervision of 
trained engineers. This is, after all, the chief 
thing to be considered. State and _ local 
treasuries combined could not stand the strain 
of at once building any such network of roads ; 
and the local authorities, who would have to pay 
in considerable part for the improvement, can be 
depended upon to see to it that the first work to 
be done will be on those lines where the greatest 
immediate good can be derived. The State net- 
work of main highways would doubtless come in 
time; but it would follow the local roads radiating 
from local centres of importance, and it would be 
the duty of engineers and local authorities com- 
bined to see that these separate links ultimately 
united into one perfect chain, or series of chains, 
covering the State. 


- — — 


Mr. Loomis, the new Street Cleaning Commis- 
sioner of New York, has announced that efficient 
work cannot be done, for the money available, 
under the existing system of cleaning streets by 
day’s work, and he will within a few weeks re- 
introduce the contract system. But the specifica- 
tions of these contracts will be more stringent 
than any hitherto known for this service, and Mr. 
Loomis is confident that he can enforce them and 
make the change advantageous to the city in the 
character of the work performed. 

This scheme will probably be antagonized 
by the purely political material in our city govern- 
ment, and vigorous attempts will doubtless be 
made to capture the contractor and his force for 
political purposes. And if the politicians succeed 
in this latter attempt, the change will practically 
be one of form, rather than of effectiveness. But 
judging from the manner of his appointment and 
the spirit of real reform shown by the present Com- 
missioner, Mr. Loomis is in a better position to 
fairly test the merits of an honestly and vigorously 
administered system of contract work than were 
his predecessors, and the merits of the system itself 
are sufficiently pronounced to make the attempt 
well worth trying. Under the present plan 
the work is performed by a class of labor that 
firmly believes that the city owes it a living for 
other service than handling a broom or hve, and 
the street surface suffers in proportion from care- 





less and lazy work. The public may 


complain 


and the heads of departments may really desir. 
better work, but as long as the laborer fee}. secure 
in city employment for political service jt), 


complaints, growls, nor earnest desire are of ¢), 
slightest avail. 

Properly-administered and stringently enforced, 
a contract means the immediate discharge of «)) 
labor that does not turn money into the contractors 
pocket by the vigorous use of muscle ; thy 
must work or the master cannot meet his engage. 
ments and liabilities, and as long as the contra, tor 
is made to feel that his contract price will be his 
sole return for service, and that he will be strict}, 
held to the specifications of that contract, ty, 
public can depend upon him to manage th; 
labor and hold the Commissioner responsib|; 
for the class of work performed. Under this 
condition of affairs responsibility can be fixed. 
and as every citizen would be an inspector, thy 
citizen knows who to how! at if things go wrong 
Under the day’s work system the men realjy 
responsible for the present undoubtedly bad state 
of affairs are secure from public blame and criti- 
cism; the laboror cannot be held and does not 
care, and the head of the department is handi- 
capped by all manner of obligations, so that he 
cannot control. If Mr. LooMis can change all this 
by putting and keeping a contract system on a 
true business basis, he will give New York the 
cleanest highways it has had for many years, and 
much enhance a reputation for firmness of pur- 
pose and executive ability. But it will tax his 
ability to the utmost, and we do not envy him the 
task. 

In this reform Mr. LOoMIS must have the earnest 
support of almost every other branch of the city 
government: otherwise even his best efforts will 
fall short of what should be the standard. He 
now has the nominal support, at least, of the 
Police Department in enforcing ordinances that 
effect the deposit of rubbish and the storing of 
vehicles, etc., on our streets. But what he must 
also have is concerted action in street-paving, pipe 
and conduit-laying, repairs and anything that 
means breaking the street surface. Better and 
smoother pavements, the abolition of the present 
abominable centre-bearing rail and a better road 
between rails, and the immediate repair of all 
pavement defects, are items that do not come un- 
der his department, but each and every one has 
an important bearing upon his work, and they are 
defects that cannot be too soon remedied if New 
York really wants clean streets. 


man 


The Service Record of M. C. B. Standard 
Freight Couplers. 





We recently had the pleasure of laying before 
our readers (Dec. 21, 1889) a map making a vers 
striking exhibit, as it seemed to us, of the rapid 
rate at which automatic freight train brakes and 
automatic freight couplers of the new M. C. B. 
standard type were being introduced. The fact 
that 78,000 M. C. B. couplers were put on last year. 
against only 30,000 the year before, and only 12.(() 
in all time before then, tells its own story as to the 
rapidity with which a great movement is ad- 
vancing; but to realize the extent to which it has 
already gone, it is necessary to see a map of ‘he 
lines which have already taken part in it to such 
an extent as to indicate a permanent policy, and 
not a mere experiment. 

»Such general movements do not come by chance. 
Neither do they come from the mere fact that the 
type has been “standardized.” That fact alone 
goes but little way to introduce a new mechanical! 
detail into use, as the history of a number of the 
M. C. 8. standards would fully show. Solid merit. 
as well as M. C. B. indorsement, must be behind 
it, especially when it involves a large expenditure. 
as the new standard coupler undgubtedly does. It 
was, therefore, we do not doubt, with .a reassured 
surprise that many of our readers} saw how far this 
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movement had already advanced, for it was in it- 
self a pretty strong evidence that experience with 
the new standard was favorable. 

As an indirect result of this showing, we are now 
able to present to our readers direct proof of a 
high character that experience with the new M. 
c. B. coupler, at least in its best forms, is so far 
more than satisfactory, in the full records pre- 
sented elsewhere of all the breakages which have 
<o far occurred and been reported on any road in 
the coupler which, without prejudice to the other 
excellent devices which are before the public, we 
may fairly call the leading make at present, as it 
isthe original and oldest make. The exact facts 
as to the behavior in service of 45,677 of these 
couplers, or more than existed of any make a year 
ago, yet which have averaged nearly a year of 
service, are recorded in full elsewhere in this issue: 
and we risk nothing in saying that a more exten- 
sive, a more convincing, a more detailed, and a 
more satisfactory exhibit yas never made for any 
one mechanical device whatever, of an at all ana- 
logous nature. 

Not only is this record now for the first time 
accessible, but two or three weeks ago it did not 
exist, but only the raw material for it in the form 
of detail records of 2,444 individual fractures. 
These were consolidated by the manufacturers of 
the coupler, the McConway & Torley Co., into the 
statements shown in Tables 1, 2 and 3 on another 
page (except as to the roads which were similarly 
abstracted by us from the original records), and 
these in turn have been reduced by us, according 
to our best judgment, unfettered by any conditions 
from the manufacturers, into the form which 
seemed to us best calculated to make clear the 
real facts of the case, as they appear on another 
page. We give there also all the original data, as 
the importance of the record seemed to demand, 
so that the reader is not obiiged, unless he chooses, 
to take anything on faith. 

The main indications as to the question which is 
of most immediate interest to the railroad world, 
the probable durability and maintenance cost of 
M. C. B. couplers, may be thus summarized. 

The average fractures of the coupler proper (ex- 
cluding the knuckles), in the first 8 or 10 months of 
service, are now running on all roadg having con- 
siderable numbers in service at the rate of 24 to 3 
couplers per annum per 100 couplers in service, of 
which about two-thirds are classed as failing from 
some original defect and are replaced by the man- 
ufacturers free of charge, and the remaining one- 
third are classed as failing from unfair usage or 
without fault of the manufacturers. The coupler 
breakages which are a charge on maintenance 
funds, as an average of 45,617 couplers from which 
there are but small variations even in lots of a few 
hundred, are at the rate of 0.8 to 1.0 couplers per 
100 in service one year. 

The cost of the coupler proper is $8.50 each, or 
$17 per car, the cost of the knuckles being $4 each, 
or $8 per car, making $25 per car in all. At this 
rate, therefore, the average company is now called 
upon to expend from $6.80 to $8.50 per 100 couplers 
yearly for coupler renewals, or 18.6 cts. to 17 cts. 
percar. What they are now paying for old-style 
drawbars we will consider iater. 

Better than this may conceivably be attained 
hereafter by the same or other manufacturers, or 
may be now attained or attainable by some other 
maker. Some large companies are now obtaining 
adecidedly better record with the Janney couplers - 
but if any railway is now having a worse experi- 
‘nce than this on any considerable scale, it is 
clearly its own fault in not making a wise selec- 
hon of coupler, or in not treating them properly. 
If any proof is capable of establishing such a fact 
beyond cavil, this would seem to be established. 

Fo sam to what extent this record, for an 
s oe service of somewhat less than a year only, 
sii y to be a fair criterion of the future, it is 

ident that the portion of the fractures which 
‘nse from original defects is likely to be abnor- 


mally great in the first few months of service, and 
to continually grow less thereafter. The benefit 
of this will inure to the manufacturers and not to 
the companies, since the latter are now held harm- 
less against them. 

Of the coyplers which fail from no specific de- 
fect, the same is likely to be true to some extent. 
The weaker ones will go first, as with human 
beings. and the ‘‘ death rate” will for a time de- 
crease, even among the sound couplers, -to increase 
only as they approach old age. Therefore, in view 
of the present showing, it is difficult to see why 
the renewals chargeable to the companies should for 
many years rise above the rate of one per cent. per 
annum; yet that it must eventual'y rise above it is 
certain, unless the average life of sound couplers 
is to be a hundred years, which is hardly probable. 
Yet that the life may be long is highly probable. 
Many locomotive axles last ten years, and the 
strains of an axle are highly destructive. Driving 
wheel centers will last forty years. As a whole we 
do not see why a coupler which does not br ‘ak 
from blows (which will hereafter be constantly less 
destructive)may not in cases last almost indefinitely. 
But it would be irrational to assume a longer life 
than thirty years, as an outside limit, apart from 
failures for cause, which means more than th: ee 
times the present actual rate of breakage charge- 
able to the companies; and it would be irrational 
to assume so much as that, except that it exceeds 
the present rate of all breakages, even in the early 
months of service in this transition period. 

The knuckles break much more freely than the 
couplers, and also at a much more irregular rate. 
Coupler breakages are nearly at the same rate 
everywhere, but knuckle breakages are more than 
twice as frequent on the roads of fewest M. C. B. 
couplers and of shortest average service, averag- 
ing 74 per cent. per year on such roads. against 
less than 3 per cent. per year on the older roads. 
In some plainly exceptional and temporary in- 
stances the knuckle fractures rise to 10 or 12 per 
cent. a year. The returns bear positive evidence, 
detailed elsewhere, that this is due to rough usage. 

Asa whole, there seems to be the clearest evi- 
dence in the records that the normal rate of 
knuckle breakage under present conditions, with 
a fair proportion of M. C. B. couplers in service, is 
not over 3 per cent. per annum, or $12 per 50 cars, 
or 24 cts. per car per year, of which half is borne 
by the makers, under their permanent contract to 
replace two broken knuckles, from whatever 
cause, by one sound one. These fractures are 
almost exclusively in the knuckle lugs, provided 
to permit of coupling with the link and pin. 
When the necessity for this provision has disap- 
peared, and the knuckle end can be made solid, 
it seems quite certain from the records that this 
percentage will be heavily decreased. This is 
shown affirmatively, we may add, by experience 
with couplers for a thousand cars sent to China 
with a solid end knuckle, among which there 
have been so far no breakages. 

Now, the day when the link and pin facilities 
can be dispensed with may be nearer at hand than 
is realized. Already nearly 10 per cent. of the 
freight stock of the country is either provided 
with M. C. B. vouplers, or has them ordered, and 
this has mostly been done within the past year, 
when no one realized how rapidly the country as 
a whole was acting, and when no positive evidence 
was available that the new type was an already 
perfected device, much cheaper as well as better 
than the link style of coupler, and hardly capable 
of much further improvement. Such evidence— 
the strongest by far that we ever knew produced 
for any new device—we furnish in this issue. 

It cannot but accelerate the progress of the 
movement. The frightful annual slaughter from 
link coupling will have an increased effect upon 
the sympathies of railway officers, and cause in- 
creased pressure from the public, when link coup- 
ling is seen to be an expensive as well as inhuman 
method. The vast operating economies which we 


discussed at length in our issue of Dec. 21, 1889, 
but can now only allude to, as likely to result from 
the joint use of automatic brakes and couplers on 
complete freight trains, by enabling longer trains 
to be more quickly handled, will begin to be better 
appreciated. In the meantime, the entire freight 
stock of the country is practically renewed every 
ten or twelve years. A car six years old is by the 
interchange rules worth only 64 per cent. of its 
cost new. All these causes seem certain to hasten 
the day when 60 or 70 per cent. of the freight cars 
of the country will be equipped with M. C. B. 
couplers, and about then the inconvenience and 
danger of mixing in link cars in freight will be 
quite certain to result in a refusal to them of inter 
change facilities; the great roads cannot then 
afford to be bothered by them. When that day 
comes, the doom of the ‘‘bull nose” is sealed, and 
knuckle ends can be made solid; and it will be in 
no way surprising should this day come before the 
ead of 1895. 

The rate of knuckle breakages among ‘** young” 
knuckles will then quite certainly fall to very 
small figures; but knuckles, unlike the coupler 
proper, are subjected to considerable wear, and 
therefore the permanent rate cannot well ever fall 
to less than the present rate of 3 per cent. It 
ought to average considerably more to wear out 
knuckles fast enough to suit an apparently reason- 
able average life. 

Summarizing the yearly cost which is *‘in sight” 
for coupler maintenance for the first few years 
ahead. we have : 


Per car. 
For couplers proper, ez those replaced by makers, 
say 1 per cent. per year, or : 17 cts. 
For knuckle breakages, at 3 per cent. per year. 
half of 24 cts. per car, or oe 12 ots. 


Total visible cost per car for coupler and 

knuckle maintainance . Wctes. 

This is very, very low. We do not say it wil be 
realized. We do not say that we believe it will be 
realized. It is too good to be true. It is not a 
third of the present cost of links and pins alone. 
But we do say that it is all that the records sub- 
mitted to us, fairly and impartially analyzed, 
afford warrant for estimating; and we will say 
further, that not only have we entire confidence 
in the good faith of those who furnished us with 
the records, but we credit them with. the 
possession of some lingering sparks of intelligence, 
and therefore cannot assume that they would per- 
mit detail records of individual roads to be spread 
b-fore the public which would not stand the 
strictest investigation, and any considerable errors 
in which would be certain to be at once exposed. 
Ax to two of the eleven roads given, moreover, the 
records have come to us direct from the com- 
panies, without any intermediary, and these 
records correspond with singular closeness, both 
in gross and in detail, with the others, as may be 
seen at a glance by turning to the diagrams on 
another page. 

We therefore entertain a conviction approach- 
ing to certainty that we are laying before our 
readers herewith an understatement rather than 
an overstatement of the actual facts of present ex- 
perience. If any are having a worse experience, 
as we said before, they have themselves to thank 
for it. A priori we should expect such a record to 
grow better rather than worse with each succeed- 
ing year, for many reasons stated and unstated ; 
but as this leads to entirely inadmissible conclu- 
sions, we are forced to the conclusion that the 
newness of the individual couplers does more good 
than the newness of the whole system and other 
adverse conditions does harm, and that the yearly 
percentage of broken couplers will hereafter in- 
crease above what has been actually attained in 
the first year’s experience with 46.000 couplers, 
under conditions which are certainly in many im- 
portant respects peculiarly adverse, and sure to 
steadily improve. ‘ 

However this may be, one thing at least seems 
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to be proved by the facts, looked at from any 
‘9int of view, that there is no great room for 

urther improvement in the coupler. Instead of 
naving to make allowance for the usual troubles 
of infancy to find an encouraging showing, we 
have to assume a steady, unlocalized deterioration 
from wear and tear of service to get at what seems 
a reasonable permanent ratio. Such deterioration 
being from causes external to the coupler, and 
not internal to it, is in its nature incurable by any 
change in the coupler itself, or, at least, by any 
change not amounting to a change of type, and to 
such a change of type, moreover, if we can con- 
ceive of it, as would reduce the effect of the only 
causes tending to produce sensible deterioraticn, 
the buffing and tensile strains. 

That the coupler cannot be sensibly improved by 
changing its proportions, 7. e., by taking metal 
from one part to add it to another, seems to be 
conclusively proved by the singularly even distri- 
bution of the coupler fractures among the different 
parts of the coupler. The diagrams and tables on 
another page should be studied in this respect. 
The showing seems to us indeed remarkable. It 
was not always thus. As is pretty generally 
known, it has taken a long series of costly, and at 
times discouraging, experiments to bring this about. 
But when “each part is as strong as the rest,” and 
all are creditably strong, there does not seem to be 
great room left for improvement in the details of 
design. The deacon who built the famous ‘“ one- 
hoss shay” expounded well the theory of this mat- 
ter, according to his veracious historian: 

“Fur,” said the Deacon, ‘it’s mighty plain 
That the weakes’ place mus’ stan’ the strain, 
'n’ the way t’ fix it, uz I maintain, 

Is only jest 
T’ make that pla’e uz strong uz the rest.” 

The doubter who is still waiting for ‘‘further 
improvements,” therefore, must be waiting either 
for the coupler to be made of better and also 
cheaper material, or to have it all still further 
strengthened throughout. But the chance that 
any better and also cheaper material than malle- 
able iron for such a use will be found in this 
century is too remote for consideration: cer- 
tainly none such exists. 

As for a still further general strengthening. 
granting that it is rational to now discuss it 
under existing conditions, let us see where it would 
land us: Let us assume that adding 10 per cent. 
more metal, or some 21 Ibs., would save 20 per 
cent. of the breakages,—an extravagant assump- 
tion ; it would be more likely to save none at all. 
Let us also assume that the added metal would 
cost only 3 cents per lb. (63 cents per coupler), 
although it would cost more. The interest charge 
alone on this at 6 per cent. would be 3.8 cents per 
year, or 7.6 cents per car. But 20 per cent. of the 
breakages chargeable to the companies which are 
now “in sight” amounts to only one fifth of 17 
cents per year or 3.4 cents per year. 

At any rate, it is perfectly clear, from the facts 
now given, that the record gives an absolute nega- 
tive to all charges that there is anything justly 
alarming in present experience anywhere with the 
M. C. B. type. No single company is having any 
alarming experience with the oldest and at present 
leading type of the M. C. B. coupler, but quite the 
contrary. There may be others which are making 
as good or even a better record; if so, we shall 
hope to present the facts later, as we need not say 
we shall be glad to do. If there be any makes 
which are making a worse record, so as 
to give just cause for alarm in themselves, 
no sensible man would be alarmed at them, nor 
attach great weight to them, as affecting the 
merits of the type, until he had ascertained that 
not only were there others as bad, but that there 
were none on any large scale reallyggood. We 
have no definite information that any single make 
of the M. B. C. type is now making what may be 
fairly called a bad record when properly analyzed ; 
but if there be, it is only another illustration of the 


general law that there is likely to be dozens of 
attempts to fill any new demand of this kind, of 
which but a few will succeed. Such failures donot 
affect the merit nor the promise of the successes. 
We have room for but a few words more on the 
question of the comparative maintenance cost of 
the old and new style of couplers. ©The quotation 
of some recent authoritative figures from the Chi- 
cago, Burlington & Quincy road must suffice for 
this, although we could supplement this statement 
with a dozen or so of others to the same general 
effect which we have collected. In a letter trans- 
mitting the records which make the comparative 
showing given elsewhere—almost exactly identi- 
cal with the general average of fifty times as many 
cars--the fear is expressed that the record is too 
good to be a fair average, and it is further added : 
I think you will agree with me that if the record of a 


few years ago was “an appalling one” of badness, the 
record of to-day is a startling one of goodness. This will 


‘be more apparent when we consider the following figures, 


which show the cost and number of links, pins and Potter 
drawbars used on the C., B. & Q. alone during the year 
1888 [This does not include proprietary lines.] 

Total number of links, 60,999; cost 


ins, 100,797 
otter drawbars, 6,826; cost... 


Total cost.. ink wa ee eee $56,142.80 
The C., B. & Q had at the end of 1888, accord- 
ing to Poor, 26,130 cars. Therefore the cost of 
these items per car and per 100 couplers (or 50 cars) 
was as follows: 
Cost Per 100 
No. per car. per car. couplers, 
Links.. as<ne ok 2.33 
Pins... wee 
Draw bars 0.26 


Total.... Peat iy 9 cts. 
Against present visible cost of 
oe ere 29.0 cts. 
Ratio, M. C. B. to link and pin .... 1 to 7.4 lto74 


Another of the large companies whose Janney 
record is given on another page has determined by 
a careful record that its average cost for link 
and pins is a few cents over $1 per car, although 
we are not able yet to give the exact figures. It is 
a well-determined fact that this is a moderate 
estimate for this purpose, some roads having re- 
ported much more. 

If we may credit M. C. B. couplers with a similar 
maintenance allowance, leaving its other advan- 
tages alone as the inducement for the change, we 
may renew 4 per cent. of the couplers annually at 
the company’s expense, in addition to all those 
renewed free as defective, before the margin is ex- 
hausted. Keeping this in mind, and referring to 
the diagrams on another page, the reader can see 
for himself how much present prospect there is 
that the margin will be exhausted. 


CORRESPONDENCE. 


Aluminum Transits. 


OGDEN, Utah, Feb. 5, 1889. 
lo THE EpIToR OF ENGINEERING NEws: 

Str: I see in a late issue that you favor the use of 
aluminum for engineering instruments. 

I once tried to use a transit made of that metal 
some years ago in Leadville; but after an hour's fruitless 
and exasperating attempt to set a point or read thestadia 
rod, I had to goin and get another. The instrument was 
so light that the rodman seemed to dance a jig, and the 
wind was not stronger than ordinary. What would it 
have been in a gale? 

T would not buy an instrument much lighter than what 
is commonly called “a light transit;” and for the windy 
plains, west of Kansas, a No.1 Buff & Berger, with a 
heavy plummet, has about the right weight.< 

Yours truly, FRED. MATHYAS. 


Concerning Horizontal Stadia Reading. 


ROCKLAND, Me., Feb. 11, 1890. 
To THE EDITOR OF ENGINEERING NEws: 

Str: I notice in your last a communication from J. F. 
Ford, C. E., in relation to an improvement in stadia prac- 
tice. The idea in its principles is pot new to me, though 
I have never seen it used. Of coursea great saving of 
time and labor could be made by such an arrangement— 
when it would work. 

There is, however one very serious obstacle to its gene- 
ral adoption (which, however, may have no bearing on its 
use by your correspondent), that is, In this country it 


frequently becomes necessary to take sights in the 
where the line is perhaps cleared just wide cnoug) ¢, 
permit a sight to be taken on a ranging pole. Nvw | think 
those used to working under such circumstances will agro, 
with me that however desirable the vertical hair an 
zontal rod may be under other circumstances. +} 
tainly cannot be used by us. 

I make more use of stadia measurements than iyo.) 
engineers do, and henve take more interest in the matte, 

Yours truly, O. H. Tripr 


Woods, 


d hori 
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American vs. English Locomotives, 


CORVALLIS, Ore., Jan. 29. 1299 
To THE EDITOR OF ENGINEERING NEws : 

Sir: Personally I feel indebted to you for your artic 
in the issue of Jan. 18, on the question of priority of design 
in American and English locomotives. 

It has settled my convictions on a muchly vexed ques 
tion, and those, no doubt, of a multitude of other subseri 
bers to your journal who, like myself, were anxious to ge 
at the truth, more as an historical fact than as a questiny 
of mere national prestige. 

As a naturalized American with a strong love for Anglo 
Saxondom, whether here or there, will you extend to me 
the courtesies of your journal to say a word on this burn 
ing question of the English vs. American locomotives 

It was recently my good fortune to secure a ride on thy 
locomotive of the Pennsylvania Limited, and a week later 
on the foot-plate of a crack English express. This compari 
son, and the comparison of various types in both coun 
tries, convinced me that each type was admirably adapt 
ed to the work it had to do, and that each was the 
inevitable outcome of the conditions of the country that 
produced it. 

In America, 6° to 10° curves have called for the truck. 
with its vertical and lateral flexibility. In Enzland, the 
easy curvature of earlier locations admitted of the simpler 
form of a single pair of leaders; but when later locations, 
as through the crooked valleys of Derbyshire on the Mid 
land Ry. were made, we find that company intro ‘ucing 
the truck for that especial piece of line, the same thing oc 
curring on several other similar lines in due course 

In America, the necessarily rough track and light iron 
of preliminary construction called for equalizing levers 
but in England, which had in those days the advantage 
of America in the command of capical, track was laid 
with a solidity aud beautiful truth that rendered equal 
izers a superfluity. 

In America the scarcity of skilled mechanics in early 
days, and the consequent necessity for making the parts 
easy to get at for repairs, no doubt in part led tothe adop 
tion of outside cylinders ; and the demand for cheap track 
was coupled with a demand for cheap locomotives, and 
hence, more especially, the outside cylinders, the bar 
frame and the cast wheels. 

In a word, the American locomotive was—and is ye' 
built on principles of the most rigid utility ; it is built 
under the spur of the keenest competition, and to get 4 
machine that shall combine cheapness with durability, 
is the first aim of the builder 

The English locomotive is built on principles of utility. 
but a utility which considers that article the most useful 
which is made of the very best material, disposed to the 
very best advantage, even though such selection, disposi 
tion and finish entail a heavy first cost. 

Just here is found the explanation of the 2:3 ratio of cost 
of American and English locomotives. 

The riveted plate frame, more costly than the bu! 
frame to put up, but a more scientific distribution of the 
material, consigering the vertical stresses to which it is 
subject ; the copper fire-box and brass tubes, a more cost!) 
selection again, but in view of their higher conductivil) 
a more scientific one; the inside cylinders, necessitating 
the double cranked axle, again a more costly, and again « 
more scientific disposition of parts, reducing the moments 
of these parts about the center line of the locomotive to 
minimum, and substituting for the enormous sway of the 
outside-connected, the wonderful lateral quiet of the 
inside-connected locomotive; and lastly, the all-around 
broader bearing surfaces in the English locomotives 
these differences are the result of an effort to produce a 
first-class job at a second-class price, and a first-class job 
at a first-class price. 

The question, then, in some degree, resolves itself into 
this: Does the after performance of the English locome 
tive cover the extra $4,000 of its first cost, or is that money 
thrown away in mere needless extravagance / ; 

I was in hopes that this question would be solved this 
summer by anactual competition in running the world 
famed Scotch Express; but I am disappointed, as mal! 
of your readers will be, tolearn that the leading makers 
in this country have declined, on the ground that such a 
competition would not pay. 

But, Mr. Editor, I claim that it would pay, and pay i 
The type developed by that friendly comparisov ~and 
am certain it would lead to further developments —would 
be well worth the trouble and expense incurred. | s¢¢ 
that the committee of the Edinburgh exhibition have 
shown how mutual they expect,the benefit of such 4 ~ 
petition will prove by offering to share the expens* of ¢8 
rying it out. 

American builders do a large trade with the Colonies 
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and if they can make better records on the run, which in 
gl] the Empire is considered unmatched in the world, the 
of sending locomotives over would be 
Yours truly, 
J. BERNARD WALKER 

[Neither American builders nor any other do a 
arge trade in mile-a-minute locomotives, and that 
is not the rational way to determine the true mer- 
itsof the different types. The argument based on 
the differences in early conditions is likewise based 
op a fallacy. Because on poor tracks only is the 
ieading truck and equalizing lever indispensable, 
i: does not follow that they are not on all tracks 
advantageous. They are so advantageous. All 
track is bad, just as all whiskey is good. It is only 
a question of degrees of badness. Therefore, on no 
track can these features be dispensed with which 
are not expensive and save shock and increase haul- 
ing power. That this is so is shown by the fact that 
«hile we have some thousands of miies of as 
ood track as there is in the world, no one dreams of 
dispensing with trucks and equalizers on such 
track any more than on bad track. That our English 
friends at last see this is shown by the large and 
increasing number of engines having these features, 


mere expense 
quickly cov ered. 






COMPARATIVE TESTS 
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thought desirable to have such material exposed to the 
air or artificial means for evaporating the phenols, if the 
creosoting oil cannot be obtained without it, before plac- 
ing the conduits underground, as after a few years this 
destructive agent disappears almost entirely or loses its 
potency for further mischief in this direction. 

This early loss. of a portion of the preserving agent, 
originally injected in the wood, has suggested another 
query of no small moment, akin to the infant's epitaph, 

“* What was I begun for, 

If so soon I’m to be done for? ” 
as well as the expediency of the Hibernian ‘dea to take 
out this elusive and worse than useless ingredient, before 
itis put in. The results of these experiments have thrown 
so much light on the question. of asurprising and some- 
what unexpected sort, and are of such commercial sig- 
nificance as to warrant their presentation to the attention 
of engineers and others interested in the use of creosoted 
material. 

The first series of tests have been made with three dif- 
ferent samples of commercial dead oil, from as many bar 
rels, obtained as average samples from leading manufact- 
turers, and a sample of wood creosote oil taken from our 
working tanks in daily operation. 

Four sets of wood specimens of two pieces each were 
prepared of kiln-dried North Carolina pine lumber, 
dressed, 4 ins. square and 13% ins. long, and impregnated 
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Evaporation Diagram, Creosoted Timber. 


which they are now building. They should have 
found it out before. 

\s for the superior conductivity of copper be- 
ing a reason for retaining it, that is not the 
case. It is pure and unalloyed conservatism of the 
Chinese kind. The infernal conducting power of 
copper is much the greatest, but its receiving and 
'ransmitting power in a boiler is sensibly the same 
asiron. M. PEcLet’s experiments showed this con. 
clusively, and Mr. Jas. R. NAPIER made experi. 
ments with experimental boilers of iron and copper 
of various thicknesses, over a gas flame, which 
showed a difference of ds to 4, only in favor of cop- 
per, confirming PECLET’s results. All of which goes 
to show that broad generalizations of an ex post facto 
kind, like our correspondent’s, are unsafe.—Ep. 
Ena. News.] 


Wood Treatment Tests. 
WILMIneTon, N. C., Feb. 5, 1890. 
'0 THE EDITOR OF ENGINEERING NEws: 

Sik:—Some recent discussions on the value of creosoted 
material in connection with the evaporation of phenols 
‘Tom electrical conduits of wood “‘creosoted” with dead-oil 
of coal tar, have suggested a series of experiments to 
‘certain the comparative loss by evaporation, under 
ordinary atmospheric influences, of the dead-oil generally 
-— for creosoting and of the true wood-creosote oil as 
pes manufactured and employed exclusively for creosot- 
28 purposes, under the writer’s supervision here. 

These discussions have elicited the fact that the phenols 
‘at acids) of the dead-oil escaped from th: wood and at. 

rn the lead sheathing of telephone c: bes, forming a 
menolate of lead, and to such an extent that it has Been 


as nearly as possible with 12 Ibs. of oil per cubic foot. 
They were then suspended side by side under shelter, and 
carefully weighed daily for ten weeks and weekly there- 
after, having been subjected to exactly similar conditions 
throughout. 

The results have been plotted on the accompanying 
diagram, each line representing the mean of the two 
pieces under test, the losses at the end of each week only 
being here tabulated, as follows: 





No, 3. 
LOSS BY EVAPORATION IN PER CENT. OF WEIGHT OF OIL 
INJECTED. 

No. of sample 2 3 4 
5.68 5.43 7.42 

2d 8.11 9.51 LL. 
3d 9.59 ILM 14.15 
4th 11.76 12.50 17.44 
5th 12.70 12,50 18.68 
6th 12.03 14.13 18.82 
7th 13.24 14.40 20.47 
8th 14.73 16.03 22.67 
9th 15.27 15.63 23.49 
10th 15.81 17.54 24.18 
llth 17.83 18.40 26.64 
re . 17.83 19.70 27.06 
ee 7 0 ak deen dabeccee 10.62 20.41 20.38 29.81 
CE Ata tneceicene al 10.22 20.41 20.52 29.81 
MD asbiicccios oe 1.99 2.00 2.91 


It will be observed that thie loss was rapid for first few 
days, after which the rate was more or less influenced by 
atmospheric conditions, No. 1 having remained nearly 
stationary from the 5th to the llth week, while the ratio 
of loss of the others continued increasing: 

From this it appears that the 12 Ibs. of oil originally in- 
jected have been reduced by evaporation to the following 
amounts: 

No. 1, 10.77 Ibs.; No. 2, 9.55 Ibs.; No. 3, 9.53 Ibs.; No. 4, 
8.42 Ibs., a result of much commercial significance as 
affecting the permatience of the the preserving agents in 


creosoted material. . 





Upon this basis the presence of say lt !bs of oil per cubic 
foot remaining in the wood after such exposure to the air 
will call for the original injection of vil, as follows: 

No. 1, 11.13 Ibs.; No. 2, 12.56 Ibs.; No. 3, 12.58 Ibs,; No. 4, 
14.24 Ibs.; and for the presence of 12 Ibs. per cubic foot as 
follows: 

No. 1, 13.36 Ibs.; No. 2, 15.07 Ibs.; No. 3, 15.09 Ibs.; No. 4. 
17.09 Ibs 

Or, in other words, to secure equal effects cn usual 
specification basis of creosoting with 12 Ibs. of oil per cubic 
foot, there will be required an original injection of oil as 
follows: 

No. 1, 12.00 Ibs.; No. 2, 13.53 Ibs.; No. 3, 13.55 Ibs.; No. 4, 
15.34 lbs. 

The marked difference shown in the volatilities of the 
several oils indicated a like difference in their quality 
and composition, which has been fully substantiated by 
a careful chemical analysis and investigation of each 
separately, which also verifies the fact of the marked 
want of uniformity existing among the dead-oil samples 
themselves. This chemical investixation also serves to 
explain and support the experimental results given, as it 
discloses the several constituents of the different oils, and 
supplements the evaporation tests in a most satisfactory 
manner 

The following are the analyses of the several oils 
tested, arranged for ready comparison of their corre- 
sponding constituents and showing percentages by 
weight 

No, 4, 
COMPARATIVE ANALYSES OF WOOD-CREOSOTE OIL (1), AND 
DEAD-OILS OF COAL TAR (2, 3, 4), EMPLOYED FOR 
CREOSOTING PURPOSES, 


No. of sample. i 2 3 i 
per per per per 
cent cent. cent, cent 

Water, mechanically 

contained............. 2.08 0.59 0.24 0.42 

Water of decomposi 

tion .. bauidin-dy: «Sa 
Indifferent oil, distil- 
ling below 534° F. 13.16 21.82 42.47 is SO 

Crude creosote 17.00 , 

Tar acids...... 3 a 9.72 15.34 16.63 

Heavy oil, distilling 

above 534° F.......... 26.55 

Wax (parafiin resin)... 25.97 

Naphthalene, etc.. 4 67.50 40.23 27.77 

Coke ' aa 5.78 0.28 1.49 6.42 

Loss... .. ° ‘ 8.75 0.29 0.23 0.26 

100.00 100.00 100.00 100.00 

And by volume, 

Distillate under 534° F. 26.00 77.00 61.00 78.00 

Distillate under 600° F. 35.75 86.00 78.50 90.00 

Residue under 600° F.. 64.25 14.00 21.50 10.00 


In comparing the relative percentages of the heavy and 
stable bodies it should be borne in mind that the coke and 
loss of No. 1 exist as heavy oil and paraffin in the wood 
creosote oil which requires such a high temperature, dur 
ing the final stages of distillation in the laboratory still 
as todecompose the oil tothis extent. This relatively 
higher heat demanded with this oil is also naturally in 
dicated by the much greater percentage of residue re- 
maining undistilled at 600° F., and also by the water of 
decomposition produced. 

The large percentages of the volatile tar acids and in- 
different oils found in these dead oils, and of their dis 
tillates coming over under 600° F., naturally suggest 
some appropriate modifications of the usual form of creo- 
soting specifications in these respects. 

These analyses have been carefully made by FRANKLIN 
S. CLARK, E. M., Ph. D., and on the same line of investi- 
gation in every, respect. The details of these experiments 
have also been made under the personal supervision of 
Dr. CLARK, who has had much experience in the opera- 
tions of destructive distillation in general and the analyt 
icalinvestigations of wood products, on a commercial 
scale, in particular. 

The results herein shown also confirm the importance 
and value of the recent improvements made in the man 
ufacture of our wood creosote oil, and exhibit in a strik 
ing manner its superior qualities and value as a preserv- 
ing agent. 

Wew.ll now continue these tests with a duplicate 
series of similar specimens, for comparison; also with the 
different constituents of each kind of oil separately, and 
still others for solubility, the results of which will he 
awaited with interest. Yours truly, 

F. C. Prinpue, C. E., Eng. and Supt. 


Notes and Queries. 


X. Y. Z.’s query concerning the cubic capacity of 
cement barrels is answered by Mr. H. B. Leacn, of 
Woodbury, N. J., as follows: Keene’s Portland ce- 
ment circular gives the following for the capacity of 
the barrels used: weight, 400 lbs.; contains 34¢ 
busbels; measures loose 4.25 cu. ft. Mr.C. J. PARKER, 
of Mauch Chunk, Pa,, says that a careful measure- 
ment of the barrel used by the Coplay Cement Co. 
to pack “ Improved Anchor” brand of cement shows 
a cubic capacity of 332 cu. ft. A common sugar 
barrel contains 6.55 cu. ft. 
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Standard “ Overtrack” Station, Harlem De- 
pression. New York Central & Hudson 
River R. R. 


(WITH INSET.) 


On page 126 of our last week's issue we briefly 
described the new standard station on the Harlem 
depression of the New York Central & Hudson River 
R.R., of which a general elevation and sectional 
views were shown on our inset sheet. We this week 
give details of the construction of the building, 
showing very clearly the manner in which the chief 
novel feature of the design, the support of the floors 
from overhead girders, has been carried out. 

The following are extracts from the specifications 
for the steel, iron, and brick work in the structure . 

Skeleton, Frame Work, etc.—The skeleton of the 
building, which includes all rolled steel or iron work, 
shall be divided into structural and architectural iron 
work. The structural work shall be of open hearth 
steel as per standard specifications attached. All 
architectural iron work shall be of wrought iron as per 
specification following. 

Standard for wrought iron.—Rivet iron to be neutral 
and to withstand cold bending 180° without fracture. All 
iron to be of uniform quality, neither hot nor cold short, 
and tough, showing a fibrous fracture. Small pieces to 
withstand a cold bending of 90° with a radius equal to 1% 
the thickness of piece tested without cracking. Labora- 
tory tests shall show 24,000 Ibs. elastic limit and 10 per 
cent. elongation. 

Workmanship (A. Structural Work).—Rivet holes to 
be punched. Rivets to be %in., upset to }jin. All rivets 
shall fill the holes after upset, and shall have good heads 
laid close up to a good bearing. Face the tops of posts 
and pedestals, and face the sole and sliding plates. Face 
or mill-saw the ends of main and other girders, and face 
or mill saw to exact lengths all rolled beams and chan- 
nels. The holes in the long suspender angle-irons shall be 
marked and punched in the field. 

(B. Architectural Work).—Punch all rivet holes except 
field holes, these to be drilled in place. Rivets to be % in. 
generally, but for rafters, legs and verandah, %& in. rivets 
will be used. Rivets to be driven at a red heat, and the 
holes shall be fairly filled, with heads large enough to grip 
the iron. Where the driving of rivets is difficult, bolts 
may be substituted for rivets under direction of the en” 
gineer. 

Standard Specifications for Structural Steel.—(1) The 
steel will be “‘ open hearth,” of a make approved by the 
engineer. All steel to be free from laminations and in- 
jurious surface defects. Pieces cut lengthwise from shapes, 
bars and plates, of such size as the engineer shall deter- 
mine, to have an ultimate tensile strength of not less than 
55,000 Ibs., and not exceeding 63,000 Ibs., per sq. in., with an 
elastic limit of not less than 34,000 Ibs. per sq. in., an el- 
ongation of not less than 25 per cent. in 8 ins. in length. 
and a reduction of area of 50 per cent. 

(2) Each piece of shape, plate or bar steel to withstand 
such punch and forge tests as may be sufficient to test the 
temper, soundness of material and fitness for service, the 
tests to be applied to the shearings. For metals \& in. 
thick or less, a row of %-in. diameter holes, pitched 1% in. 
centers, or a hole pitched % in. from edge, shall not cause 
cracks in plates or shapes. Strips cut lengthwise 114% ins. 
wide, heated uniformly toa low cherry red, and cooled 
in water at 82° Fah.. must stand bending double, and 
close down flat under the hammer without cracking. 

(3) The steel for rivets shall have an ultimate tensile 
strength of not more than 54,000 Ibs. per sq. in., and a re- 
duction of area of 60 per ceat. Test rivets heated to a red 
heat and upset for 3 ins. of metal shall show (upon cut- 
ting out) no crystalline appearance. 

(4) All tests above shall be made at the mills under di. 
rection of the engineer. The contractor shall provide 
the material for testing, and bear the expense of making 
the tests. 

(6.) The engineer reserves the right to inspect all steel 
at the furnace, such inspection to cover the process of 
manufacture only. 

(7) Tests shall be made on pieces cut from plates, bars 
and shapes of such size as the engineer shall determine’ 
and no tests shall be made on round pieces except for 
rivet steel. 

Brick Arching.—Brick arches, laid rowlock fashion: 
breaking joints in proper shape, will be laid between iron 
I beams, and they will be started on proper skew backs 
cut out of brick and bedded in clear cement mortar, or on 
cast-iron skew backs specially prepared. All brick is to be 
selected hard burnt of best quality, laid in clear cement 
mortar, this to be mixed in the proportion of one part 
cement to two parts of sand. Brick to have a thorough 
wetting at time of laying. The space between the I 
beams above the arch will be filled to the level of under” 
side of I beams with cement concrete prepared in ap- 
proved manner. 

By reference to the drawings the manner of 
supporting the floor beams from the _ over- 
head cross girders by means of angle suspenders 
may be clearly seen. Girders G, E, and D are of 


steel, of 68 ft. 6 in. clear span, and are supported on 
the retaining walls at either side of the depressed 
tracks. Girder G, at the extreme back of the struc- 
ture, rests directly on the retaining walls. To have- 
placed girders Dand Ein this position would have 
been impossible, as there was not sufficient head 
room for such deep girders beneath the floor. They 
were, therefore, placed overhead, and supported at 
their ends by columns resting on the retaining 
walls. Cross girders about 5 ft. deep are framed to 
these longitudinal girders, and from these angle- 
iron suspenders are carried down to support the 
floorbeams. The small roof truss of the back gable 
is carried by columns resting on the girder G. 

The structure seems to be a solid one in every 
way, and its vibration, even when trains are pass- 
ing, will probably be little more perceptible than 
that of a building resting on ordinary foundations. 
The street bridge adjoining the station is not con- 
nected with it by any framing substantial enough 
to communicate vibration. 

The following further details of construction we 
condense from the specifications : 

The floor beams are to be 3 x 8 ins. and 3 x 10 ins. 
laid crosswise of each other, The flooring is to be 
of edged grain yellow pine 3 x 1\ ins., matched and 
blind nailed to an under flooring of white hemlock. 
The latter is to-be nailed to joists not more than 6 
ins. wide. 

The studding for the walls is to be of 3 = 4 ins., 
spruce or hemlock, set 16 ins. centers, and covered 
with siding of white hemlock. This is to be covered 
with Anchor brand roofing felt laid with 2 in. lap 
joints, and the outer finish is to be of No. 14 sheet 
iron, fastened on with /, in. stove bolts, spaced 8 ins. 
apart. New York Central locomotives’ are not sup. 
posed to throw sparks; but in case they do, the out- 
side p)ating will protect the building from fire. 

The rafters and roof sheathing are to be of spruce, 
and upon the latter is to be Jaid Cortright’s tin 
plate. 

The inside finish is to be principally of quartered 
oak; office shelving and window frames are to be 
of ash. All hardware is to be of solid bronze. Ceil- 
ings will be of panelled spruce. All inside finish is 
to be done with wood filler and hard oil. 

The chimneys are to be of stove plate cast-iron. 
The stairs are to be of wrought iron. Gutters will 
be lined and flashed with Gilbertson’s old method 
extra heavy tin plate. Leaders will be spirally 
joined of No. 24 galvanized iron. - 

The plumbing is to conform to the regulations of 
the New York Board of Health. All exposed pipes 
are to be packed with mineral wool. Water closets, 
urinals, and lavatories will be furnished by the J. L. 
Mott Iron Works. Two ventilators, 2 ft. in diameter, 
covered with oak lattice, are to be placed in the 
ceiling of the waiting room. The following is taken 
from the specifications for the gas-piping : 

Mains must be as direct as possible. All pipe must be 
so graded as to allow the water to run out at a convenient 
point near the meter, where suitable drip cocks are to be 
provided. The following table gives standard sizes of 
piping required : 

Size of commen eps nn —_ 

3% 20 
le 25 
% 40 
1 60 
1%4 100 

1 150 100 
2 200 200 

For transferring baggage from the rooms on the 
first floor to the platforms beside the tracks, a Reedy 
improved sheave platform elevator is to be provided 
at each side. They are worked by a hand rope 
running over a wheel 4 ft. in diameter on a 2-in. 
shaft, running in bronze roller bearings. The pin- 
ion on this shaft is of cut bronze and it engages 
with a cast-iron cut gear, 24 ins. diameter and 3 ins. 
face. These elevators cost $265 each. 

The first of these new stations to be built will be 
the one at Melrose, proposals on which are now 
being received from contractors. | 

As stated in our last week’s issue, in this case the 
“overtrack” station was the only available type ; 
but there is no lack of localities where the conditions 
are in many respects similar, and it has been pre- 
ferred to maintain separate stations, one on each 
side of the depressed tracks. Local peculiarities may 
sometimes make this a more economical type ; but 
while it will generally be cheaper in first cost to 
build the séparate stations, the tendency to dampness 
pn a building set below the ground level, and the 


Maz. No. of 
nrnere ; 


larger staff required to attend the separate < 
will be apt to make the “ overtrack” 
erably the cheaper in the long run. 
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The East Orange Disposal Works: Their Effici 
ency as Compared with Other Methods: 


BY CARROLL PHILLIPS BASSETT, M. AM. sry 
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When the township of East Orange began th» dis 
cussion of available systems of sewage remoya) in 
1883, they came face to face with a problem new to 
municipal development in this country. Serjoys a} 
stacles to a collection of the sewage, duc to topa 
graphical peculiarities, existed, but these problems 
were almost forgotten in a search for a satisfactory 
outfall for the collected domestic and manufar 
ring wastes. 

Bordered by Newark, Orange, South Orange, ay, 
Bloomfield, supplied with excellent water, ang pro 
vided with many miles ot substantial Telford pay, 
ments, East Orange was enjoying an era of mos: 
prosperous growth; but every rise in the wave of 
municipal prosperity made more urgent the effectiye 
removal of voided and discharged wastes. 

How was this to be accomplished? Where wer 
the wastes to be discharged? These were the ques 
tions propounded before many a public meeting, and 
many times to committees in power during the win 
ters from 1883 to 1886. The possible methods were 
three: (1) The sewers of Newark on the east offered 
a possible outlet to the Passaic River; (2) pumping 
over the high ridge to the south and thence to the 
Newark Bay between Newark and Elizabeth was 
suggested; (3) schemes for local purification of the 
sewage were presented. To the first project Newark. 
through a Common Council Committee, said em 
phatically, No. The sewage of Newark was of itself 
giving sufficient trouble in the water supply with. 
out accepting contributions from beyond its limits. 
even for a liberal subsidy. Pumping to Newark 
Bay involved eight or nine miles of conduit outside 
of the township across several municipalities, be 
sides the heavy current expenses of pumping and 
maintenance. Argument, discussion and investiga: 
tion seemed equally to favor some method of local 
disposal of the sewage. 

I do not understand that the title of this paper 
has been intentionally worded to secure a compari- 
son of the operation of the purification works which 
have been constructed with possible results with 
any of the projects originally suggested in East 
Orange, involving a crude discharge of sewage into 
tidal waters. The intention rather is to compare 
the results of the purification process here adopted 
with other purification processes. 

Noris this an easy task. For it may be stated 
with perfect assurance that no system of sewage 
purification has been constructed in this country up 
to the present time which is competent to do the 
work, under similar local conditions, which the East 
Orange plant was designed to accomplish. Small 
available area of land in the midst of a dense sur. 
burban population, and a high grade of chemical 
purity in the effluent from the works, which flows 
into a small tributary of the Passaic River close to 
the water supply intakes of Jersey City and Newark: 
these were the conditions which the works were 
designed to meet. 

The aim of this paper will be to give in outline an 
accurate account of the success and shortcomings of 
the works as constructed and operated, and then 
outline the conditions under which the principles 
involved may he introduced with advantage into 
new work. A brief explanation of the system will 
be of service. For further description and plans of 
the works, see ENGINEERING News for January. 


1889. ‘ 
The sewage enters the works in a 2 ft. x 3 ft., new 


form, egg-shaped, brick sewer, and enters a conduit 
of rectangular section having lateral projections 
extending nearly to its centre on alternate sides at 
intervals of 3 ft. along the axis. 

In this conduit chemicals from the building enter 
the sewage; the lateral projections of the carrier 
give a whirling motive to the sewage, which causes 
a complete mixture of the chemicals with it. The 
carrier now leads the sewage to the precipitation 
tanks. The tanks are coustructed in duplicate, om 


th 


— 


* A revision of an article read before the New Jer’ 
Sanitary Association November 1889. 
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wet being cleaned or lying idle while the other is in 
ase. A brick wall, located 10 ft. in front of the inlet 
to the tanks, checks the velocity of entrance flow. 
\ board on edge in vertical guides intercepts the 
jighter floating matter and insures its saturation 
pefore passing it. The cross-walls in each tank 
jivide it into three compartments ; over these the 
flow passes with a depth of about 2 ins., the heavier 
matters settling and being intercepted. With a 
continuous flow of low velocity in the tanks the 
wrtace water is being constantly skimmed off into 
the carrier. Drums float a swivel arm in each com- 

rtment which connects with a low service pipe 
in the bottom of the tanks and discharges on the 
qrface of the ground at a lower level. These arms 
draw water only from the surface, but the drums 
falling with the water enable any arm to empty the 
compartment in which it is located into the low- 
service carrier leading to the surface of the ground. 

The effluent from the precipitation tanks, after en- 
tering the carriers, is distributed over the service of 
the filtration ground, and descends to the under 
drains, which are from 3 ft. to 5 ft. deep and 20 ft, 
apart over the entire 14.7 acres in the works. 

The sewage effluent is applied to the land on the 
principle of intermittent downward filtration, the 
flow being applied successively to different areas, 
Part of the land is laid off in beds 4 ft. wide separat- 
ed by shallow furrows in which the water flows, 
waking laterally into the beds. The remainder of 
the land is divided into flat beds, 100 ft. long by 50 
to 100 ft. in width, over the whole of which water 
fows. This latter method is preferable where the 
coarser matters are removed from the sewage before 
it passes on to the land. Italian grass has given the 
best results on the land and is now grown almost 
exclusively. Farmers from the neighborhood cut 
the grass and remove it as necessary, but up to the 
present time the town authorities have not been 
able to secure a satisfactory return from its sale. 

Returning now fora more detailed examination 
ofthe steps in the process of purification outlined 
above. At present about 2.5 grains of lime and 1. 0 
grains of sulphate of alumina are added to each gal- 
lon of sewage entering the works. The sewage is 
highly diluted with a large flow of ground water 
taken into the 27 miles of sewers in the township 
more than 13 miles of which are constructed ina 
saturated subsoil) but the quantity of chemicals is 
much less than is ordinarily used and less than was 
recommended to the committee by me as desirable. 
Weighed quantities of lime and alumina are placed 
on perforated plates near the bottom of separate 
cast-iron vats, into which sufficient water is admit- 
ied from the street main, and compressed air is 
then blown into the bottom of the vats, causing a 
violent ebullition of the water, resulting in the 
rapid and effective solution of the chemicals. The 
outflow of chemicals to the sewage is regulated by 
gate valves; a gauging of the sewage flow deter. 
mining the draft from the vats. 

Mention has been made of the unusually large 
percentage of the sewers throughou: the township 
which are under water pressure. The intricate 
\opography of the town made several heavy cuts, in 
some cases over 30 ft., necessary. In all these deep 
cuttings the water level is now far above the sewers, 
ahead pressure of over 20 ft. occurring in several 
places. In addition, all the mains located in the 
valley lines were constructed in a quicksand or 
running sand formation. 

Under these cireumstances, despite the greatest 
‘are and much expense, a considerable volume of 
ground water finds its way into the sewer pipes. 
When it is remembered that there arc over 2,600 
joints per mile, some of them over six feet in cir- 
‘umference, the practical impossibility of making 
«tually impervious sewers under the conditions 
tamed with vitrified pipe and cement becomes 
‘pparent. But this flow from the 25 miles of pipe 
“Wers was limited to a very small volume—prob- 
tbly about 2.5 galls, per second. 

It was necessary, however, to build the outfall 
‘ewer with a size beyond the maximum vitrified 
bie, and a brick sewer was therefore constructed 
for 2,000 ‘ft. through a difficult formation, a timber 
Fe being used under the sewer. A large addi- 

of soil water enters this sewer. 
; {n another section of the town a tunnel, at a depth 

“ying from 25 to 35 ft., was driven for about 2,500 
~ © avoid the interference with surface travel 

t to so tedious a work in open cut. The great 


difficulty experienced in controlling the large volume 
of water encountered at this depth practically pre- 
vented the construction of an impervious sewer in 
this place, where the tunnel was lined with brick. 

From these two pieces of brick sewer less thin a 
mile in length about 5 galls. per second enters the 
sewers; twice the quantity, it will be noted, enter- 
ing the remaining 25 miles of pipe sewers. 

This aggregate flow of 7.5 galls. per second, 65,000 
galls. per day, mingles with the house sewage (about 
an equal amount), becomes sewage, and must under- 
go the purification processes. 

To relieve the filtration grounds, which have 
rather a retentive soil, from the heavy tax of pass- 
ing this million and a quarter gallons per day, 
several artificial filter beds of coke and gravel were 
constructed, and have been of material service, per- 
forming the work excellently. 

Where the dual processes of chemical precipitation 
and land filtration are employed, a decrease in the 
efficiency of the former causes an increase in the 
labor of the latter. On account of the small amount 
of chemicals used at the works as given above, the 
coagulation and precipitation in the tanks is much 
less effective than could be secured at an added cost, 
and the land is called upon to do more than its 
equitable share of the purification as originally 
planned. 

I have nothing at present to do with the manage- 
ment of the works, they having been turned over 
to the authorities last spring, but I understand 
that the committee having the works in charge are 
satisfied with the present results obtained with the 
small amount of chemicals mentioned. It should, 
however, be understood that much more efficient 
preeipitation may be secured when it is deemed 
desirable. 

As the sewage eaters the tanks, matters in 
suspension by their own gravity tend to deposit. 
This tendency is fostered by the arrangement of 
cross walls and floating interceptors. 

The coagulated film formed by the chemicals en- 
tangles finer suspended particles, and, enticing 
other matters from solution, settles or is precipi- 
tated in the tanks. Over 75 per cent. of the matters 
separated from the sewage in the tanks is deposited 
in the tanks nearest the sewer outfall. 

The effluent water from the tanks is spread out 
over the surface of the ground in thin streams. 
The processes of purification there at work may be 
summarized as : 

1, Absorption by vegetation of manurial matters. 

2. Mechanical filtration by the soil. 

3. Minute subdivision of the water in the pores of 
the soil with resulting oxidation or combustion of 
organic matter. 

4. Nitrification or tearing apart complex organic 
forms by microscopic life found near the surface of 
the soil. 

Returning now to the precipitated matter or 
sludge in the tanks: after the supernatant water is 
drawn off through the swivel-arm, a valve gate is 
opened and the sludge drawn into the deeper sludge 
well within the building. By forming a vacuum ina 
cast-iron receiver, which is connected by an iron 
pipe with the sludge well, the sludge is forced up 
into the receiver; milk of lime being drawn in at the 
same time by a small pipe from a mixing tank simi- 
lar to the chemical vats. This lime prepares the 
sludge for pressing, cutting it so that the water 
separates more readily from the solids. A pressure 
of 100 Ibs. per sq. in. is secured in another of the 
three receivers, and being connected with the re- 
ceiver containing the sludge by an air transfer 
main, and the proper valves opened, the sludge is 
forced into a Johnson filter press and pressed into 
moist hard, portable cakes., 

The filter press consists of 36 cast-iron cells, sup- 
ported on a simple frame, with a central feed pass- 
age into which the sludge is forced from the 
receivers. The cells are separated by canvas bags 
and in the intercellular spaces the sludge remains 
while the water is strained out through the canvas 
into a trough on the rear of the press and returns to 
the tanks. On the end of the press is a capstan 
screw connected with a thrust block which presses 
the 36 cells into close contact. It is the air pressure 
which separates the water from the sludge. 

There is nothing offensive about these cakes 
when pressed dry; and if protected from moisture 
when taken from the press they may be kept in 
bulk for weeks without nuisance. 


At present between 6,000 and 8,000 people are con 
tributing to the sewage, and about 10 tons of 
sludge cake are taken out each week. Some of the 
sludge cake has been sold at 530 cts. per load, but 
more has been given away, in hope of creating ade 
mand for it among neighboring farmers, while a 
large amount has been carted away by the author- 
ities when no other removal offered. 

The machinery used in manipulating the sludge is 
the subject of several patents, and was constructed 
by S. H. Johnson & Co., of England. No similar 
devices are manufactured at present in this country. 

No well-founded complaint has been raised against 
the works since they were placed in practical opera. 
tion, although they are closely surrounded by dwell- 
ings. Naturally, however, objection exists in the 
minds of some to the “suggestiveness” of the works, 
and for this reason considerable pains were taken to 
make both the buildings and grounds attractive to 
the eye. They are pleasantly referred to by the resi- 
dents as “Franklin Park.” [A reference to the draw- 
ings of the buildings published in ENGINEERING 
NEws, as above referred to, will show that they are 
extremely neat.—Eb.] 

The expense of maintaining the purification works 
is about 60 cts. per head of contributing population ; 
this amount may be somewhat reduced when a 
larger part of the town’s population is connected 
with the sewers. 

Experiences with these works and a knowledge of 
existing conditions elsewhere give rise to severa 
practical conclusions. 

Sewage purification is perfectly practicable on a 
large scale ; the difficulties which arise in regard to 
it are objections to its expense. 

Sewage purification is a burden which municipal- 
ities should be taught to bear when their location 
requires it. Human nature in inland communities 
in no particular differs from that among coast pop 
ulations, and it may be relied upon, if left to itself, 
to shift the evil of sewage discharge from its own 
door to the threshold of its neighbor. The evolution 
of the intricate relation of rural well and cesspool 
has produced the less concealed connection of sewer 
outfall and municipal water supply—a development 
truly worthy of its prototype. Nothing but the 
power of the law can restrain this “touch of 
Nature.” 

The anomalous mixture of sewage and potable 
water may be seen everywhere throughout the 
thickly populated portions of the country, and yet 
but emall efforts are exerted to prevent it. The 
laws throughout the country relating to the pollu 
tion of streams are almost, without exception, sig. 
nally weak or inoperative. 

But what are the conditions under which purifi- 
cation of sewage becomes desirable? The question 
does not interest alone the town seeking the outlet; 
it involves most frequently the substantial interest 
of other peoples. But who is to decide upon the 
needs of purification or the merits of a crude dis- 
charge, under varied conditions? Can this be safely 
left to the interested population? In a recent suit 
before the Chancellor of New Jersey, Passaic City 
set up the claim that should its sewage be turned 
into the Passaic River four miles above the intake 
at Newark’s water supply, its dangerous properties 
would be so far destroyed that Newark’s population 
could safely drink it; and there were evidences in 
the decision, which favored Passaic, that the claim 
was not entirely discredited. 

Drs. LETHERBY, ODLING, and others in England 
have asserted that, if the dilution is at least 20 times 
the volume of the sewage, the organic matter 
will be rapidly oxidized, and will be en- 
tirely destroyed in a dozen miles or so. The 
English River Pollution Commission, however, 
stated in 1878 that there was no river in England 
long enough to completely destroy sewage matter 
discharged into it. Some considerable “ personal 
equation” must be allowed in these results, and a 
middle ground is more defensible than either ex- 
treme. 

Subsidence, dilution, and aération, and the attacks 
of living agents will do much to counteract pollution 
jn streams; but can we safely trust Nature to do all 
the work that our compact civilization is laying 
upon her? Some streams now used for water sup- 
ply must undoubtedly be given up to become natural 
drainage and sewerage channels. But who is to 
decide upon the streams? 

Of some few things we are reasonably sure, 
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Every gallon of filth taken out of a stream makes 
its purification by natural means so much easier, and 
streams receiving only purified sewage effluents in 
place of crude sewage would have far less difficulty 
in digesting and eradicating the dangerous ele- 
ments now threatening. 

Along streams used as public water supplies and 
at the same time as outlets for sewage, requirements 
of purity in the sewage effluents should be estab- 
lished in accord with the results of available pro- 
cesses, and, where necessary, populations required 
to subject their water supply, taken from such a 
stream, to a process of artificial purification. 

Potable streams should be defined and classified; 
and, when a complete examination of any water- 
shed indicates that a stream or any part of a stream 
should for any reason be finally abandoned as a 
potable supply, provision for a proper supply for 
the populations using such a source should be made, 
and ample notice given that they may effect the 
needed changes. 

If such a policy were inaugurated, radical] im- 
provements in present methods of sewage and water 
purification to meet the added needs would certainly 
follow. The extra expenses incident to the plan 
would be amply justified in a saving of life and an 
increase of efficient and vigorous health. And in 
this particular it may be stated that the sanitarian 
never fears a fair comparison of the cost of remov- 
ing unsanitary conditions with the cost of retaining 
them. 

A review of the legal decisions against river 
pollution even under present imperfect laws shows 
that the courts are in the main emphatic in protect- 
ing a public water supply. And, although compara- 
tively few actions have been taken, considering the 
very general practice of stream pollution, it seems 
probable that in the near future the subject will 
receive more of the attention which it merits. 


Testing the Forth Bridge. 


A further step in preparing for the opening of the 
Forth Bridge was taken on Jan. 21, says Engineering, 
when the engineers tested the structure for deflec- 
tion. To this end, twotrains, each consisting of two 
engines ahead, followed by fifty coal trucks, with a 
third engine at the tail, were got ready, and moved 
on to the bridge. The engines were of the heaviest 
type, weighing with their tenders about 72 tons 
each. The coal trucks were intended to weigh 134¢ 
tons each, but owing to a fall of snow their weight 
was somewhat greater, and the total weight of the 
trains reached fully 900 tons each. Close buffered 
each train measured 998 ft. 9 in. in length, and loose 
buffered 1,040 ft. Careful arrangements had been 
made previous to the test for ascertaining the 
deflection of the structure, both. vertically and 
horizontally, and all was ready for the observations 
to be made when the trains were moved on to the 
bridge at a walking pace, and side by side from the 
south shore of the Forth. The trains were stopped 
when the leading engines were a little more than 
half way across the south central connecting girder, 
which is the most unfavorable position for loading 
the North Queensferry cantilever, and a series of 
levels were then taken. After this had been done 
the trains were moved on to the corresponding 
position on the north central girder, when another 
series of levels were taken. Finally the trains were 
moved forward until the engines were just within 
the vertical columns of the Fife pier. As it had been 
arranged that no train should cross the bridge before 
Jan. 24, when the directors were to have the honor of 
tirst crossing the structure, the two trains went no 
further, but were backed on to the south approach 
viaduct, and further levels taken. It is not known 
what the actual amount of the deflection was, but 
according to report of the engineers the measured 
and calculated results are in exact accord. The 
following is the official account of the test: 

Sir John Fowler and Mr. Baker, engineers of the 
Forth Bridge, have to-day (Jan. 24) tested the two 
1,700 ft. spans by placing on the centers two trains, 
each made up of 50 loaded coal wagons and 3 of the 
heaviest engines and tenders, the total load thus 
massed upon the spans being the enormous weight 
of 1,800 tons, which is more than double what the 
bridge will ever be called upon in practice to sustain. 
The observed deflections were in exact accordance 
with the calculations of the engineers, and the 


bridge exhibited exceptional stiffness in all direc 
tions. 

Still earlier in the week, on Jan. 19, the bridge went 
through another test, which, though the engineers 
had nothing to do with it, was of equal importance 
to the last. On that day the wind gauges on Inch- 
garvie registered a pressure of 37 lbs. per square foot, 
the heaviest wind load the completed structure has 
yet experienced, and under this the maximum 
lateral deflection of the cantilever was less than 
lin. Arrangements are now being completed for 
the opening of the structure by the Prince of Wales 
on March 4 next, all the details for which are being 
carried out under the personal superintendence of 
the engineers. 


The Atlantic & Danville Railway. 

In April, 1882, the Atlantic & Danville Ry. Co. 
was incorporated in Virginia for the purpose of 
building a line of railway from the seaboard at 
Norfolk and Portsmouth, Va., west to a connection 
with the lines of Eastern Tennessee and Kentucky. 
The plan also included a line from Claremont to 
Belifield, Va., 55 miles. This branch was completed 
during the next three years, it being opened for 
traffic in 1885. From this time nothing was done in 
the way of construction until 1888. During that 
year work was commenced on the main line, and the 
division from Norfolk west to Lawrenceville, Va., 
95 miles, was completed. Work was continued all 
through 1889, and early in the present year the 
line was completed to Danville, Va., and it was 
opened for traffic on Jan. 23, with appropriate cere- 
monies. The length of the line now completed is 
about 270 miles. f 

In July, 1889, the Danville & East Tennessee R. R. 
Co. was chartered to complete the line to Bristol, 
Tenn., where connection will be made with the East 
Tennessee, Virginia & Georgia R. R. Surveys are 
now in progress, and it is probable that the work of 
construction will soon begin. 

The prospects for a paying business for the exten- 
sion seem good. The route is through a country 
now having no east and west lines, and connections 
are made with the most important systems in the 
South. An important factor in the business will be 
the mineral traffic from southwestern Virginia and 
eastern Tennessee tothe Atlantic coast, and in this 
the road will have a slight advantage over its com- 
petitors on account of a somewhat shorter route. 
The company owns large wharves and other termi- 
nal facilities at Norfolk. The officers are: President, 
Tuos. EwrnG; Vice-President, CHas. B. Peck; Sec- 
retary, Beng. L. FAIRCHILD, and Treasurer, A. E. 
BATEMAN. 


The Fire Defenses of Paris. 

Mr. W. L. BoswELL, who went to the Paris Ex- 
position of 1889 as a delegate of the Franklin Insti- 
tute, of Philadelphia, has made a report to that 
body on the fire defenses of Paris, as compared with 
those of American cities. As it is somewhat the 
fashion to ridicule the fire appliances of Continental 
cities, and they do seem absurd to the American 
traveler, Mr. BoSWELL’s notes are interesting. 

He first considers the necessity for such appli- 
ances abroad as we are familiar with. He finds that 
in 1888 there were 923 fires in Paris, as compared 
with 762 in Philadelphia, and the gravity of the loss 
is compared as follows: 


Fire loss in Philadelphia 
Wo Pennsylvania 
United States 
Insurance loss f 
Total loss............ 
Fire loss in Paris.... 


The average annual fire loss in the United States 
for the past 13 years has been $90,000,000. 

From an examination of data Mr. BoswEtt finds 
that in proportion to population fires are twice as 
numereus in Philadelphia as in Paris, and four 
times as destructive; and as this average holds good 
for the whole United States, the same rate of fre- 
quency and gravity applies to the whole country. 

The writer, in accounting for the comparative im- 
munity of Paris, ascribes this to the substantial 
character of the buildings, the strong partition 
walls in buildings, the care specifically taken to 
prevent fire, and to the fact that in Paris stores and 
dwelling houses are not so widely separated as with 


us. Another advantage in Paris is +}, Very cor 
plete distribution of fire apparatus, whi), iace 
practically impossible for a fire to eon: e 
length of time. 

Water is used in small quantity at a Paris fire as 
compared with the floods we throw wpoy jt. The 
chief reliance is in buckets, of which the {ipo Sibi 
ment has more than 10,000. In 1888 byicors on 
were used in extinguishing 698 fires out of y» 
steam engines were employed only 37 times, |, 
fact, there are only 12 steam fire engin.< 
whereas, in proportion to the population ana our 
fire engine distribution, Paris should }\.\.. 
100 steam fire engines. 

All parties insured in Paris must civ. ; 
proper authorities, within 15 days afier the tir. 
full account of : (1) Day and hour of fire: (2) jrs du 
ration ; (3) its cause; (4) means used for; xtinetion 
(5) all cireumstances about it; (6) nature and exten: 
of loss. In Paris also, the landlord is responsib\y 
for loss to the tenant, if it can be proved that the 
fire is due to some defect in the construction or 
maintenance of the house. But the tenant js aly 
responsible to the landlord for any negligence on the 
tenant’s part, causing fire. Then, again, the party 
on whose premises the fire occurs is responsible ty 
his neighbors on both sides for any loss they may 
incur as a consequence of the fire. These regula 
tions are rigidly enforced in Paris: and as th. 
French insurance covers not only one’s own prop 
erty but also these additional liabilities, no sy 
pathy with the insured interferes to prevent ‘the 
course of justice. 


inue any 


in Paris 
it least 


O the 


Discharge over a Weur. 


Under the auspices of the French Government, 4 
series of experiments on the discharge over a weir 
were made by M. H. Bazin, by whom a paper, con 
taining his preliminary results, has been presented 
to the Académie des Sciences, and this is noted as 
follows in Engineering: In conducting tlese experi 
ments a standard weir, designed so as to reduce to 
a minimum such disturbing influences as width of 
edge, lateral contraction, and velocity of approach, 
was first erected, its length being 6.57 ft , and its 
height 3.7 ft. This weir was carefully calibrated for 
heads ranging from 0.16 ft. to 1.31 ft., and the coeffi 
cient m determined from the equation : 

Q=mlh V2gh 
This coefficient was found to vary with the head, its 
value ranging from 0.449 to 0.426, the minimum value 
occurring with a head of between 0.65 ft. and (x2 
ft. Having obtained a series of these values, M 
BAZIN now proceeded to determine the flow over 
weirs with heights of 2.45 ft., 1.64 ft., 1.15 ft., 0.79 ft, 
respectively, the velocity of approach now being no 
longer negligible, with the result that the equation 


Q=mth¥ 2gh 
was still applicable, where 
Q = discharge per second in cubic feet, 
1 = length of weir in feet, 
h =-head over weir in feet, 
and m being given by the equation: 


m = M (1 + 0.55 


a 
(h + p)?} 


M has an average value of .42, 
h = head in feet. 
p = height of weir in feet. 


The Treatment of the Sewage of Frankfurt. 


According to the Zeitschrift fur Transportwesen, 
the present works have been in operation sitce 
July, 1887, The sewage is first purified by the addi 
tion of milk of lime and sulphate of alumina. The man 
agers of the works have been constantly endeavor 
ing to find better precipitants than those mentioned, 
but they have not yet succeeded. Different combina 
tions of milk of lime, iron salts, phosphates, an 
other substances have been tried in vain. 

Chemical and medical investigations show that 
the effluent as now obtained is reasonably pure and 
without any organic matter, while the sludge is of 
some value. From 32,700 to 39,240 cu. yds, are 
treated daily with perfect success. 

The sludge is pumped f the precipitating tanks 
to specially prepared basins, where it stands, becom: 
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ing thicker through the action of the wind and by 
jraining. A large part of this product is taken 
away in this state by the neighboring farmers for 
fertilizing purposes, to which it is well suited. 

In August, 1880, a contract was made with the di- 
rector of a large farm in the vicinity, by the terms 
of which he is to have about half of all the pre- 
cipitates of the next five years. These precipitates 
will be carried in boats designed for the purpose to 
the places on the Main River where they are to be 
applied. 3 

The sludge contains 2.4 per cent. of nitrogen, 2.6 
per cent. of phosphorus, and 0.9 per cent. of calcium. 
Investigations are in progress to find out if this pro- 
duct cannot be made into a high class fertilizer. At 
present it is worth about 35 cents a cubic yard. 

No complaints have been made as yet against the 
works on account of disagreeable odors or for any 
other reason. 


RAILWAYS. 


EAST OF CHICACO. Existing Roads. 
Lehigh Valley.—The annual report of this company 
for the last fiscal year shows the following results from 





operations: ganic 
Senge CAFMINGS....-ceccccsercscveccsccasevecereces 74, 

Operating Gas ores chs casncceteccccvtasccesa 11,419,383 
Net CArMingS......--+ scesceecceeccerceeeee eeneees 5,255,581 


The President in his preliminary statement says: 

jition to our terminal properties at the Morris 
oes tean. we have acquired interests in other valuable 
water-fronts at tidewater on New York Bay, and are ex- 
tending our line from Roselle through Newark to make 
these properties available for our rapidly grow- 
ing freight traffic, as well as to provide ad- 
ditional facilities for the shipment of coal in 
the har bor of New York. Our main line, through the pur- 
chase of the Geneva, Ithaca & Sayre R.R., and the 
extension to tidewater, as stated, now extends from 
Jersey City to Geneva, distant 7 miles from the terminus 
of the L. V. Ry. at Buffalo. The Buffalo & Geneva Ry. 
Co. has located its line between three points, and has 
under contemplation its early construction. . .. The 
Schylkill & high Valley R. R., extending from the 
mouth of Lizard Creek, about 40 miles, to a point on the 
west branch of the Schuylkill River near Tremont, has 
been under construction since last spring. The grading 
will be completed within these or four months, and the 
road opened for the active coal season of the present year, 
enabling us to reach valuable coal developments which 
will be tributary to this line. 

West Jersey.—The Alloway & Quinton R. R. branch 
from this road is now being surveyed. It will be about 5 
miles long and is being built to open up large factories 
and other property at Quinton. 

Mt, Penn Gravity.—The grading on this gravity road 
at Reading, Pa,, has been completed and only about 4% 
miles of track remains to be laid. The road is 8% mile 
long 

Toledo, Columbus & Cincinnati.—This company ex- 
pects to open the division from Kenton to Findlay, O., 23 
miles, completed last year, for traffic Feb. 15. Work is 
being pushed rapidly towards Columbus, and it is cx 
pected that the entire line will be completed by June 1. 

Western Maryland.—It is announced that this com- 
pany has decided to build an extension from York, Pa.. 
toa connection with the Philadelphia & Reading R. R. 
near Harrisburg. 

Concord & Montreal.—It is announced that work, 
will be commenced at once on the Franklin & Tilton R.R. 
running from Franklin to Tilton, N. H., 444 miles. 

Philadelphia & Erie,—The annual report of this com- 
pany for the last fiscal year shows the following results 
from operations: 


Gross. earnings............... ihn assusevssesscaceneet $4,689,137 
Operating CRPMMIG is. sii ciiiss 6 cssescccuccecceves . 2,910,564 
TeOe CO os bh de nes cnonntoncanchas ce 1,778,573 


Lake Shore & Michigan Southern. -It is stated that 
this company is making surveys for a branch from Alle 
gan, Mich., to Laporte, Ind. 

Pittsburg & Lake Erie.—W ork will soon begin laying 
4 second track from Coraopolis to Beaver, and from 
Hoinewood to Youngstown. Work of double-tracking the 
Pitsburg, Mckeesport & Youghiogheny Ry. has been 
commenced. When these two sections are finished the 
road will be double-tracked from Mckeesport, Pa., to 
Youngstown, O. 

Delaware, Lackawanna & Western.—The annua, 
report of this company for the last fiscal year shows the 
following results from operations: 


Ceerb ens dein cas iA aanpins sees adbiecen $38,247,621 
CPOCRTING Cc ch cann dso dnacestnctachecd rapes . 30,653,585 
Mek carmen ar idauiie dis ercastndbedcesaossden $7,594,036 


Projects and Surveys. 

Kettle Creek.—Incorporated in Pennsylvania to build 
‘line of railway from Westport to Trout un Village, in 
Clinton County, Pa., a distance of 14 miles. Kdgar W 
Munson, of Williamsport, Pa., is President. 

Sault Ste, Marie, Quebec & Atlantic.—This com- 
pany is seeking incorporation from the Quebec Legisla- 
‘ure to build a line of railway about 500 miles long. It is 
© start from a point o1 the left shore of Ottawa River, 
Setween the mouth of Riviere du Moine and that of the 


outlet of Lake Kippewa, run eastward in a straight line 
through the districts of Ottawa, Terrebonne, Joliette, 
Three Rivers, and Quebec, pass by the City of Quebec, and 
continue by Beauport. to cross over the St. Lawrence at 
the Island of Orleans, and to reach the south shore of the 
river at or near the environs of Pointe a la Mor. 
tiniére, thence run to the southeast through 
the districts of- Montmagny, Kamowraska, and Temis- 
couata, and end at the Temiscouata main highway in the 
neighborhood of the frontier, with a branch line starting 
from the main line at some point in the county of Kam- 
owraska, passing north of the Lake Temiscouata, through 
the districts of Rimouski, Bonaventure, and Gaspe to the 
port of Gaspe. Among the projectors are: J. A. Lang 
lois, N. Lavoie, and J. E. Bailey, all of Quebec. 

Rockland, Rockport & Camden.—This Maine com- 
pany has made a proposition to the city of Camden to 
build the proposed line from Rockland to Camden, Me., 
844 miles, on condition that $40,000 be subscribed in aid 
of the enterprise by that place. The matter is to be voted 
upon at the coming March meeting. 

Cumberland & Washington,—This company has 
been organized in Maryland to build arailway from 
Cumberland, Md., to Washington, D. C., and to acquire 
the Chesapeake & Ohio Canal for the roadbed. The 
capital stock is $2,000,000. Among the incorporaters are: 
Enoch Pratt, of Baltimore, Md., Asa Wilson, of Cumber 
land, Md., and Martin N. Rohrbach, of Washington, 
D.C, 

Verona Valley.—A number of the leading citizens of 
Caldwell and Verona, N. J., have organized a railway 
company to buiida line of railway from Cedar Grove, 
on the New York & Greenwood Lake R. R., southwest 
along the Verona Valley toward Roseland, about 4% 
miles. The road is to be equipped and operated by the 
New York & Greenwood Lake R.R. Among the projectors 
are: Geo. B. Harrison, G. Jefferson, J. L Johnson, and 
Lewis G. Lockwood. 

Gunpowder Vatley.—This company has been incor- 
porated to build a railway from a point on the Baltimore 
& Harrisburg R. R. one mile north of Alesia to Rockdale- 
ville, Md. Among the incorporators are: W. E. Hoffman’ 
G. M. Fultz, and J. D. Shearer 


SOUTHERN. Existing Roads. 


Belt Line.—W. T. Joseph, President, writes us that 
this road at Montgomery, Ala., will be opened for traffic 
as soon as the locomotives arrive. The road was built 
by private subscription and will do a freight business 
only. 

Cape Fear & Yadkin Valley.—Tracklaying has been 
completed on the extension from Fayetteville to Wil- 
mington, N. C.. and the road will be opened for traffic 
shortly. 

Alabama Midland,.— About six miles of the Mont- 
gomery, Tuscaloosa & Memphis R. R. have been graded, 
and the rails are now being delivered. 

Gulf & Ship Island,—A bill has been introduced into 
the Mississippi Legislature declaring the forfeiture of the 
land grant in aid of this enterprise. 

Columbia, Newberry, & Laurens .—Work is making 
rapid progress on the division from Columbia to New- 
berry, S.C. The new iron bridge over Broad River is 
completed, and rails have been laid by means of hand cars 
to a point about a mile beyond. Engines being now 
allowed to cross the bridge, the tracklaying will hence- 
forth proceed at the rate of nearly a mile a day. The 
cross-ties have been placed on from 15 to 20 miles of road 
bed, and the steel rails for the 43 miles of line to New- 
berry are all on hand. 

The road will be pushed on from Newberry toa junction 
with the Georgia, Carolina & Northern as soon as 
possible. 

West Virginia, Pineville & Tennessee. —-Construc- 
tion is reported begun on this road which is projected to 
ruu from Pineville, Ky., east along the foot of Pine 
Mountain on the north side tothe Breaks of Sundy, and 
from Pimeville south to the Tennessee State line. The 
route is through a very fine mineral region. 

Norfolk & Western.—This company has advertised 
for bids for the construction ef the division from Elkhorn, 
W. Va., to [ronton,O., 195 miles. The bids will be received 
until Wednesday, Feb. 26. 

Louisville, Hardinsburg & Western.—Tracklaying 
on this roadis progressing rapidly. Thirty miles of the 
line from Irvington toward Fordsville is now completed. 

Charleston, Cincinnati & Chicago.—Johnson City, 
Tenn., has extended the time in which this company can 
earn the $75,000 subscription voted in its aid to May 1. 

Chattanooga, Rome & Columbus .—A report is now 
going the rounds of the press concerning a proposed rail- 
way consolidation of some importance in the South. The 
scheme is as follows : 

Col. John D. Williamson, President of the Chattanooga, 
Rome & Columbus R. R., has quietly organized a new 
syndicate, including some of the present owners of the 
c., R. & C. R. R. This syndicate has obtained control of 
the Rome & Decatur R. R., whether by purchase or by a 
strong traffic arrangement is not known. The Rome R. 
R., from Rome to Kingston, already owned by the Wil- 
liamson party, will be extended toa junction with the 
Marietta & North Georgia R. R. near Canton. The 
Rome & Decatur will soon be completed to Decatur, 


and by the new arrangement a throughy line will be per- 
fected from Decatur via Gadsden, Rome and Canton to 
Atlanta, where it will have close traffic arrangements 
with the Seaboard Air Line to Portsmouth, Va., and on 
the northwest of Knoxville with an early extension to 
the Ohio River. It is thought that this syndicate, operat 
ing from the new line from Decatur to Canton, has some 
stronger hold than a mere traffic agreement with the two 
other systems, and that 1t promises a consolidation of the 
Seaboard Air Line, the Marietta & North Georgia road. 
and the Decatur & Canton line 


Projects and Surveys. 

Metropolitan Western.—A bill has been introduced 
into the Virginia Legislature incorporating this company 
to build a railway from a point on the Potomac River in 
Fairfax Co. to a point on the same stream in Prince 
William Co. Among the incorporators are: J. D. Mon 
cure, M, J. Laughlin, L. D. Whitaker, and D. S Mack 
all 

Ronceverte, Louisburg & Coal Knob.—Chartered 
in West Virginia to build a railway from Ronceverte to 
Grafton, W. Va. The incorporators are: E. T. Haines, of 
New York City; J. A. Handley, J. A. Preston, H. T. Bell 
and L. 8. Williams, of Louisburg, W. Va 

Louisville & Hodgdensvilie.—A railway company by 
this name has been incorporated in Kentucky with a 
capital stock of $35,000. The incorporators are: J. N. 
Hays, J. W. Croan, J. W. Ridgeway, Gilbert Griffin, F. 
M. Hardy, W. N. Hays, ©. T. Patty. and Jacob Hubbard, 

Kentucky ,—Bills have been introduced into the Ken 
tucky Legislature, incorporating the Big Hill & Winches 
ter and the Anderson Hill Incline Plane & Railway com 
panies, 

Appalachian Belt.—A railway company by this name 
has been chartered in Virginia. 

Palatka & Lake Shore --1t is stated that surveys will 
soon begin on this Florida railway. The road is projected 
to run from Palatka to Kissimmee. John H. Darve, of 
Palatka, Fla., is interested. 

Mobile, Jackson & Kansas City .-The city of Mobile, 
Ala., has completed the $250,000 subscription asked by this 
company. 

NORTHWEST .—Existing Roads. 

Indiana & Illinois Southern.—This road running 
from Switz City, Ind.,to Effingham, IIl.,has been sold to W. 
H. Allen for $100,000. The road will remain under the old 
management. It is the purpose of the company to extend 
the line southwest to St. Louis and northeast to Indian 
apolis, Ind., as soon as practicable. This will make neces- 
sary the construction of about 200 miles of road, passing 
through some of the best agriculiural lands in Indiana 
and Illinois. 

Projects and Surveys. 


Nebraska Central,— Amended articles of incorporation 
of this company have been filed in the office of the secre- 
tary of state at Lincoln. The capital stock is increased 
from $1,000,000 to $4,500,000. The line runs through Cedar, 
Wayne, Dixon, Knox, Cuming, Burt, Dodge, Washington, 
and Douglas to Omaha. The charter provides for the eon- 
structing and maintenance of a railway bridge over the 
Missouri River at the city of Omaha. 

Neillaville & Northeastern.—A project is on foot te 
build a railway by this name to run from Neilisville, 
Wis., to Marshfield, Wis. R. J. McBride. of Neillsville, 
is interested. 

SOUTHWEST. Existing Roads. 

Missouri, Kansas & Teras.—A press dispatch states 
that wora has been commenced upon the extension of 
this road from Boggy Tank, Ter., to Sealy, Tex.,a dis 
tance of 24 miles. It is also stated that the company 
has purchased the Texas & Western Narrow Gauge R. 
R., running from Sealy to Houston, Tex., and will soon 
open a line into Houston. 

Cleveland, St. Louis & Kanaas City.—At a meeting 
of the stockholders, recently held, it was voted to increase 
the stock of this company from $1,500,000 to $12,000,000. Of 
this amount, $2,500,000 is to be preferred. It is stated that 
the road will soon be completed. 

St. Louis, Arkansas & Teras.—it is reported that 
this road will be extended to Dallas, Tex., from a point 
between Piano and Carrolton, as soon as the right of 
way can be obtained and other neceseary arrangements 
made. 

Projects and Surveys. 


Colorado, Kansas & Gulf.—Chartered in Kansas to 
build a railway from Denver, Colo., to a point on the Gulf 
Coast, in Texas. Among the incorporators are: B. J. 
Smith, W. D. Weller, S. M. Judson, V. J. Miller, 8. E. 
Sisson, and others, 

Kansas, - A press dispatch from Topeka, Kan., speaks 
as follows concerning the probable railway construction 
in 1890 in this State : 


K. which took the lead in railroad construction in 

1888, h lone comparatively little in that line since. It is 

robabie that several short lines of road will be built 

uring 1390. Angeng the number are the Seneca & Nema- 
R. projectors of which 


ha Valley R . w in- 
vestigating the most favorable route from > Rock. 
Neb., to Havensvilie, Kan., and for 

omvers, The Cy pen Ww Marys. 

will also be built arias the Suctee 990 Paees 
Topeka has voted $30.00 in in the 
Bonds for this have been voted in 3 
ehips between Topeka and Mary and it is 
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the money to build the line has been pledged by Eastern 
capitalists. 


Decatur,—Chartered in Texas to build a railway from 
Bridgeport to Decatur, Tex., a distance of 10 miles. The 
incorporators are S. W. Lea, of Chicago, Ill., J. T. Hock 
ley. of St. Louis, Mo., and W. C. Connor, of Dallas, Tex. 

Hamilton, Waco, Trinity & Sabine.—A press dis- 
patch from Waco, Tex., states that a company 48 been 
formed to build a railway by this name. The lumbermen 
of the territory through which it is projected to run have 
agreed to take $150,000 of stock and to furnish right of way 
for 150 miles and the necessary grounds for stations. The 
city of Waco consents to take an equal amount of stock 
and to give the right of way for 30 miles on each side of 
the city and land for yards and station. The road will 
run through Alexandria, Ogden, Trinity, Groesbeck, 
Waco, Crawford, Gatesville and Hamilton. 

Kansas City, Nevada & Fort Smith.—It is thought 
that the location of this line will be completed in about 
one month, and that active construction will commence 
soon. The road isto run from Kansas City to Monette, 
Mo., 160 miles. F. W. Bond, of Kansas City, Mo., is Chief 
Engineer. 


ROCKY MT. AND PACIFIC.—Existing Roads. 


Southern Pacific.—The annual report of this company 
for the last fiscal year shows the following results from 
operations: 


Gross earnings 


$16,146,199 
Operating expenses.... ...... 


sseeeeee 14,801,894 


Neb earmingS.... .....00¢.00.+5. 1,344,305 

Fairhaven & Southern.—About 25 miles of the line 
_ from Fairhaven, Wash., to the International boundary 
have been graded, and tracklaying will begin as soon as 
the rails can be obtained. Between the International 
boundary and New Westminister, B. C. the line is 
graded. 

Oregon Ry, & Navigation Co.—Preparations are be- 
ing made to begin work on the branch from La Grande to 
Elgin, Ore. Antonelle & Doe, of San Francisco, Cal., are 
the constructors. 


Projects and Su:veys. 

Carriboo.—A bill is before the British Columbia Legis- 
lature incorporating this company to build a railway 
from a point on the Canadian Pacific R. R., near Kam- 
loops, norihwest to Bakerville. 

Washington.—A press dispatch states that a company 
has been incorporated by responsible parties to build a 
railway from Ballard, a suburb of Seattle, Wash., to the 
coal mines about ten miles north of Seattle. 

North,—Engineers are reported making surveys for 
this road, which is to run from Prescott, Arizona, toa 
connection with the Atlantic & Pacific R. R. 


” FOREICN. 

Colombia Railway & Navigation Co,—H. C. Par- 
sons. of 816 Fifteenth Street, Washington, D. C., writes as 
follows : 

Our present purpose is simply to send an engineering 
party o make a rometric survey of the Cordilleras 
Mountains, at the headwaters of the M alena River, 
embracing a width of about 150 miles. This region has 
never been explored, and if it is found that the moun- 
tains can be crossed, it will then be time to 
definitely arrange a plan for the construction of the 
line and to ask aid from the governments. We have 
already received much encouragement from the South 
American Republics and have every reason to expect con- 
cessions, etc. A fund to meet the expenses of this survey 
and to be the basis of the enterprise has been started and 
will be limited to $200,000. It has been placed in small 
allotments in the several sections of the country, so as to 
awaken a popular interest in the matter. The surveyin 
Law expects to start for South America in about 6 or 
weeks. 

Mexico,—The Mexican Financier says: ‘The Execu- 
tive has approved a contract made between the Depart- 
ment of blic Works and Mr. J. Antonio Pliego Perez, 
Manager of the Ixtacalco R. R., for the building of a rail- 
way and its gee gee | telegraph or_ telephone line, 
which, starting from the Garita “* Porfiro Diaz,” and pass- 
ing through the calzadas of Belem to Chapultepec, Veron- 
ica and Consulado, shall terminate at the Garita of 
“Arteaga,” having power to perfect the service of his cir- 
cuit lines by crossing the Paseo de la Reforma at points 
approved by the Department. The same gentleman is 
empowered by another concession, to build a similar line 
between the Puente del Molino and the town of Mexical- 
cingo, with power to prolong the line to the town of Ix- 
tapalapa.” 

Delagea Bay.—In a ministerial order recently pub- 
lished the Portuguese government authorizes the working 
of the last section of Delagoa Bay Ry., from Incomati to 
the Transvaal frontier. By this decree the whole line is 
now placed under the administration of the state. 

Costa Rica.—The government has granted a concession 
to an English company to build a railway from San José 
to Espurda, a distance of 36 miles. 

Mexican National.—A press dispatch from the City of 
Mexico says: The commission appointed by the Govern- 
ment to examine this railway and its methods of doing 
business has returned and, after making further inquiry, 
will present its report, which is likely to be an important 
one. 

Work on the line across the Isthmus of Tehuantepec is 
making good progress, with over 2,000 men employed. Up 
to date 47 kilometers are completed from Coatzacoalcos 
on the Gulf and 80 kilometers on the Salina Cruz or Pacific 
end. The great provisional bridge, 1,250 feet long, over 
the Tehuantepec River is finished. It will eventually be 


replaced by an iron structure. 


RAPID TRANSIT. 


Cable Railways.—A company has been organized with 
a capital stock of $1,000,000 to put in the Vogel & Whelan 
cable system at Detroit, Mich. Col. James M. Clark is 
interested. The conduit will be only 10 ins. deep and 6 
ins. wide. The cables will last, itis said, from 24 to 3 
years. The New York office is at 45 Broadway. Presi- 
dent, Calvin Goddard: Secretary, H. B. Harnford. 

The Broadway Line, St. Louis, Mo.,is to be conyerted 
toa cable system. Workis to be commenced by April 
and completed in two years. The line is 7% miles long 
and is owned by the syndicate headed by Mr. Holmes, of 
Chicago. 


Electric Reilways.—The Council Committee at Roches- 
ter, N. Y., appointed to confer with the Rochester City & 
Brighton Ry. Co. regarding the substitution of electric 
for horse traction, has recommended that permission be 
given the company to adopt the overhead system. The 
storage battery system may be adopted later if desired. 
The current is not to exceed 500 volts. 

At Philadelphia, Pa., a storage battery car owned by the 
McLoughlin Electric Co. is being tried on the German 
town branch of the People’s line. 

The Newport Electric Car Co.,of Newport, Ky., has 


‘been incorporated by H. M. Healey, H. Buchanan and 


A. J. Paulin. Capital stock, $100,000. 

An electric railway between Urbana and Champaign, 
Ill., is projected. 

At Keokuk, Ia., the Keokuk Electric Street Ry. & 
Power Co. has been incorporated by M. H. King, Thos. 
Mitchell and A. J. Chapman. Capital stock, $200,000. The 
ordinance requires 6 miles of line to be in operation by 
November. 

The company building the line between Tacoma and 
Puyallup, has applied for a franchise for an electric line 
in Ellensburg, Wash. 

At Mt. Vernon, Wash., an electric railway is projected 
to Big Lake, where it will connect with the Fairhaven 
& Southern R.R. The length will be 4 miles. 


‘ 

Street Railways.—The Fiftieth Street, Astoria Ferry 
& Central Park Ry Co. has been organized to build a line 
about 7% miles long in New York City. Capital stock, 
$500,000. Incorporators, F. A. Bartlett, R.A. Greacen, 
J.¥F. Harrison, H. M. Ruggles, C. E. James, John W. 
Mersereau and F.. C. Pemberton. 

At Buffalo, N. Y., the franchise for a street railway was 
sold at auction recently to the Cross Town Ry. Co., at 11% 
per cent. of the gross receipts. The company was recently 
organized at Rochester by Frederick Cook, Arthur 
Leitchford, F. H. Smith and others. The line may be 
operated by cable or electricity. 

At Chattanooga, Tenn., it is proposed to build a line to 
Chickamauga, Ringgold and Catoosa. 

The Lima Ave. & West Park St. Ry., of Lima, O., has 
been sold to Mr. Geo. B. Kerper, of Cincinnati, at $30,000. 
Mr. Kerper already owns the Main St. and Tiffin Ave. 
lines. The line is 3 miles long. “ 

At Oskaloosa, Ia., the contractors have filed a bond for 
$3,000 to have 34% miles of line completed by August. 

The Cross Town Rapid Transit Ry. Co, of Houston, 
Tex., has been sold out by President N. Lewis to Henry 
Elmendorf, who represents the New England owners of 
the Lakeview property. The line will be extended. 


Elevated Railways.—The contract for 3% miles of ele- 
vated railway in Chicago was awarded, Feb. 12, to 
Carnegie, Phipps & Co., of Pittsburg, Pa., at about $1,000, - 
000. The council has passed the ordinance for the West 
Side Rapid Transit Co.’s elevated railway. 


HICHWAYS. 
Washington.—The County Commissioners at Puyal- 
lup have granted the sum of $700 for the repairing and ex- 
tension of the county road known as South Ash St. This 
is in addition to the $1,000 subscribed by the adjoining 
property owners. There is to be a new road from Sumner 
to Puyallup. 


New Jersey.—A macadamized road between Asbury 
Park and Belmar is at last assured. The old turnpike has 
been abandoned by its owners and turned over to the Nep- 
tune Township authorities. The surveyors of the high- 
ways met and laid out a new road, which will be 60 ft. 


wide from Asbury Park to Avon, and fron, the latte 
place to Belmar it will be 100 ft. in width. 7 


Maryland —At a special meeting held by the Mave 
and Council of Westminster, the question of ta king a 
trol of the portion of the Baltimore and Reistertown tuys, 
pike which constitutes the main street was discusseq. oa 
it was agreed to submit a proposition to th: turnpike 
company to take the roadbed in Westminster jn 4), 
sideration of $300 annually to be paid by the company 
The proposition was accepted by the turnpike , ompany 
A bill has been prepared for submission to the |, vislature 
requiring the county commissioners to pay back annually 
$500 of the $1,600 road tax levied upon the town, for whic) 
very little is received in return. An extra levy jg rp 
quired to keep the five or six miles of road in the town in 
order. 


Wisconsin.—At the recent farmers’ convention, 4 
Madison, President Mitchell advised the farmers to cease 
their war on railways and to turn their attention t, 
securing good highways. 


California.—The county of Mariposa proposes to build 
two roads, one from Bear Valley to Coulterville, |», 
miles long, with one bridge of at least 130 ft. «pan, and one 
road from Mariposa -to Yosemite Valley, 38 miles jong. 
with one bridge at least 160 ft. long. Bids are invited, for 
information apply to Maurice Newman, County (Clerk. 
Mariposa, Cal. 


Ohio.—The records of the Legislature indicate that the 
lawmakers are awaking to the need of better roads. Re- 
cently four bills for improving the roads were introduced 
in the House on one day. None of them were genera] iy 
their nature, however. They will affect only certain coun 
ties or parts of counties if passed. The bill for improving 
all roads in Cuyahoga Co. outside of municipalities 
provides for the election of township supervisors, or in 
townships where there is more than one precinct a super 
visor for each precinct. It gives the supervisor power 
to make such permanent improvements in the 
way of  graveling, grading, and the like as 
the tax levy will permit, and provides that ali 
work exceeding $50 in cost shall be let by contract. The 
other bills affect Coshocton, Belmont and Crawford coun- 
ties respectively, and provide for general road improve 
ment and for the construction of free turnpikes. In gen- 
eral these bills will improve the country roads of the 
counties to which they apply, and are, therefore, to be 
commended. It is to be regretted, however, that som 
general law for the whole State is not proposed. A law 
that would organize an intelligent force of road-makers ir 
every county with a good county supervisor at its head 
ig what is needed. To this should also be added the pro- 
vision that all road taxes should be paid in cash.—Cleve 
land Leader. 


WATER-WORKS. 
NEW ENCLAND. 

Cape Elizabeth, Me,—Arrangements will probably be 
made with the Portland Water Co. to supply the town 
ship with water, if favorable action is taken upon the 
subject of water supply-at the March election. 

Dover, N. H.—The city is discussing the advisability of 
purchasing the company’s plant. 

Boston, Mass.—Mayor Thomas N. Hart has forwarded 
the following communication to the Common Council, 
stating that the subject “has the approval of the Fire 
Commissioners, and is amply deserving of early and favor 
able action:” 


The Boston Water Board respectfully recommends the 
pacsiee by the City Council of an order authorizing 4 
oan of $100,000, wherewith this board may extend the 
high-service pipes in the low-service districts of the city, 
in order to afford sufficient pressure to supply sprinkler- 
and stand-pipes in the business section, as a precaution 
against fire, in accordance with the petition of Brown, 
Durrell & Co., and other citizens. ang penton submitted, 

BosToN WATER BoakD, 
By Robert Grant, Chairman 


Middleboro, Mass.—The report of the Water Com 
missioners for 1889 gives the number of gallons pumped 
per pound of coal as 145.26 for total coal used; also the 
number of gallons raised 100 ft. high per pound of coal, for 
total coal used, 290.52. 

Woonsocket, R. I.—The Common Council has passed 
an ordinance appropriating $18.000 for extensions and im- 
provements. 


South Norwalk, Conn.—The following bids have been received for the East ‘Norwalk extension ‘to the South 


Norwalk Water-Works: 


la: ° 
"Ber foot 


CONTRACTORS. 


Adam Miller, Saratoga, N. Y 

John O. Merritt, Portchester, N. Y 
Daniel Murray, Portchester, N. Y 46 | 34 
Francis Leonard, Norwalk, Conn 25 


Charles Chapman, Westport, Conn 35 
Frederick M. Pierce, So. Norwalk, Conn.....| 39 ° 33 


reas. los Totals. 


Removing old 
pipe. 


80 cts.| 30 cts. 26 cts. 
55 * | 43 ‘ 33 “ 


83 | “ 


“ - 


« | “ 


The contract was awarded to Francis Leonard. Work is to be completed by May 15, “Witiam B. Rider, of So 


Norwalk, is the Engineer in charge. 
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paldwinsville, N. ¥.—The new works were satisfac- 
torily tested on Jan. 27, and have been accepted by the 
Taibe, Nn. Y¥.—A bill has been introduced in the Senate 
hy Senator Chase which authorizes the Common Council 


to issue $20,000 of bonds for improving the works. 

New York, N. ¥.—The contract for constructing the 
dam for Reservoir M, on Titicus River, near Purdy’s Sta- 
tion, has been awarded to Washburn, Shaler & Wash- 
hurn, the lowest bidders, at $933,065. 

Newark, N. J.—The Executive Committee has recom- 
mended that a main be laid in Hunterdon St. from 17th 
{ve. to 18th Ave., and to Waverly Place. Proposals for 
jarnishing 30,000 ft. of 6in. cast-iron pipe have been re 
seived as follows: R. D. Wood & Co., Philadelphia, $29.75 
per ton; Mellert Foundry & Machine Co., Reading, Pa.. 
229,12 per ton; Warren Foundry & Machine Co., Phillips 
burg. N. J., $28.70 per ton; M. J. Drummond, New York. 
328.70 per ton; MeNeil Pipe & Foundry Co., Burlington, 
\. J.. $29 per ton. The contract was awarded to the 
Warren Foundry & Machine Co. 

Plainfield, N. J.—Water has been reached in the test 
wells driven near the Netherwood Depot. 

Camden, N, J.—A bill has been introduced in the 
Legislature authorizing the city to acquire additional 
lands and property, and water source and water rights, 
for the improvement and extension of the water supply, 
either in the city or within 20 miles thereof. Reservoirs, 
pumping stations and other buildings can be erected and 
the lands can be acquired in fee simple. Power is given 
to the Chief Engineer of the Water Department to treat 
with the owners to secure such lands. This bill will also 
apply to all other cities in the State. The bill also gives 
the City of Camden power to issue bonds to the amount 
of $1,000,000 for this purpose. 

jnnville, Pa.—Preliminary surveys and estimates 
have been made for a system of works by Engineers 
Febr & Butler, of Easton, Pa., of whom full information 
ean be obtained. 

Rochester, Pa —The Valley Water Co. has been 
incorporated with a capital stock of $50,000. The directors 
are W.S. Shallenberger, John Conway, of Rochester; 
Jobn R. Eakin, Richard R. Quay, of Beaver; H. W. Hart- 
man, of Beaver Falls. 

Royers Ford and Spring City, Pa.—J. A. Buck- 
walter, President of the Home Water Co., of Royers 
Ford, has sent us the following: 

The new works will be completed about March 1; work 
was begun in April, 1889. The supply will be pumped from 
artesian wells to a stand-pipe, 20 ft. in diameter by 80 ft. 
high; capacity, 184,000 galls. There will be 6 miles of cast- 
iron mains, and 30 hydrants. Estimated cost, $40,000. The 
ificers are: J. A. Buckwalter, President; U. S. G. Fink- 
biner, Secretary; S. B. Latshaw, Treasurer. Isaac 8S. Cas- 
sin, of Philadelphia, is the Engineer. Contractors: Pump- 
ing machinery and boilers, Gordon Steam Pump Co., of 
Hamilton, O0.; Pipe, Mellert Foundry & Machine Co., of 
Reading Pa.; Specials, Union Hydraulic Works, German- 
town, Pa.; Stand-pipe, Conley Boiler Co., Philadelphia. 


Bridgeport, Pa.—Works are being constructed. 


Cumberland, Md.—A filter plant will probably be put 
inor a new source of supply adopted. J. W. Avirett, Ed- 
itor of the daily Times, can furnish information. City 
Attorney R. W. McMichael has been directed to prepare 
two bills to be submitted to the Legislature: one to re- 
fund $70,000 of the city water bonds, maturing in 1890, at 
a sum not exceeding 4 per cent.; the other to refund 
$90,000 of the floating debt of the city bonds, bearing in- 
terest at a rate not exceeding 4 per cent. 


SOUTHERN. 


Norfolk, Va.—In the Superintendent's repert ;for the 
year ending June 30, 1889, an account is given of the 
damage done to the mains and reservoirs by the storms of 
188. The average daily per capita consumption for the 
fear, with an estimated population of 27,000, was 117 galls. 

Gordonsville, Va.—J. J. Nicholson & Son, of Balti- 
more, Md., are offering 2,000 6 per cent. bonds for sale. 
‘Tarboro, N. C.—Itis reported that the Tarboro Cotton 
Factory is putting in a system of works. 

Hendersonville, N. C.—J. J. Nicholson & Son, of Bal- 
‘more, Md., are offering 6,000 6 per cent. bonds for sale. 

Atlanta, Ga,—A vote will be taken on March 8 on the 
‘he question of issuing $250,000 of bonds for improving 
and increasing the city’s water supply. 

Johns, Ala.—It is reported that two Blake pumps are 
pe erected, and that J. E. Strong is the Engineer in 
ct arge. 

Natchez, Miss.—The supply will be taken from artesian 
pi Bids for sinking them will probably be wanted 

in 
, New Orleans, La.—The Exposition water works are 
to be examined and put in working order by the city. 

Vorth Knoxville, Tenn.—The contract with the Wolt- 
mann Water-Works Co., of New York, has been ratified 
by the City Council. 

— company agrees to maintain 65 hydrants for 20 
Bs TS, atau annual rental of $35 per hydrant. Work is to 
an within 60 days and completed within 8 

a The supply will be taken from Fountain Head. 

tol, Tenn,—The Goodson Board has decided to 


issue $3,500 of additional bonds to extend the Bristol 
Goodson water works system 

Johnson City, Tenn.—Young & Co.. of Philadelphia. 
Pa., have been awarded the contract for constructing the 
works by R. A. Johnson, of 45 Broadway, New York, to 
whom a franchise has been granted. 

Franklin, Tenn.—Works are projected 
E, Cox. : 

Newport, Ky.—Mayor A. S. Berry, in a recent com- 
munication to the Cincinnati (O.) Board of Public Works, 
offered Lo sell to said city the entire city's plant for $800,- 
000; Newport to become a joint consumer with Cincin- 
nati, paying the usual water rates. 

Clay City, Ky.—It is reported that new works will 
soon be put in operation. Address the Kentucky Union 
Land Co, 


Address P 


NORTH CENTRAL. 

Columbus, O.— According to the last annual report the 
excess of earnings above operating expenses and repairs 
has increased from $1,902 in 1876-7 to $95,329 in 1888-9. 

Mansfield, O0.—The annual report for the year 1888-9 
contains a brief history of the works. 

Carthage, O.—The City Council has decided to con 
struct a Holly system of works. The proposed plan calls 
for 24 hydrants. The estimated cost is $15,000. The ques- 
tion of issuing the village bonds to this amount will be 
submitted to the voters at the regular spring election. 

Fairland, Ind.—The Fairland Natural Gas, Oil, Coal 
& Water Co. has been incorporated. The capita) stock 
is $10,900, The directors are: John K. Smith, John B. 
Harrell, John E. West, John W. Snider, James W. Park- 
hurst, James K. Stewart and Erastus T. Carson. 

Detroit, Mich.—At a recent meeting of the City Coun- 
cil a resolution was offered by Commissioner Caskey, and 
unanimously adopted, to lay another large inlet pipe to 
extend at least 500 ft. further into the river than the one 
now in use, and to connect directly with the pump wells. 
Supt. Bridge was instructed to prepare an estimate of the 
cost of this improvement, to be submitted toa special 
meeting of the board as soon as he is ready to report. The 
estimated cost is $50,000 to $60,000. The proposed plan to 
construct a settling basin has been abandoned. 

Tron Mountain, Mich.—Jos. H. Sandercock, Chair- 
man of the Water Works Committee has sent us the 
following: 

The town wishes to grant a franchise to a reliable com- 

ny, as soon as possible, for works to be completed by 
November, 1890. The proposed plan for securing fire pro- 
tection is to collect the water of Quinnesec Falls Springs, 
about 24% miles distant, and pump it to a reservoir or 


stand-pipe. For domestic purposes a franchise will be 
granted to a company; no plan has been projected. 


Alton, Ill.—The new filter has been floated into 
position and sunk in the river opposite the works. The 
pipe connecting the crib with the works will be put in im- 
mediately, and the filter will then be ready for use. 

Venice, Ill.—It is reported that the bridge company 
has made proposals for the purchase of the village works. 


NORTHWESTERN. 


Algona, Ia.—The following is from J. R. Jones, Mayor: 

No contracts have yet been tet. It is proposed to begin 
work early in the spring. Water will ae be pumped 
from wells toa stand-pipe. Drilling is now in progress. 
Population, 2,500. 

Sioux Rapids, Ia.—The City Council has voted to 
build a 50,000 gall. water tank for fire protection. 

Chester, Ia.—We have received the following from E. 
J. Sidey, City Clerk: 

A. L. Strang, of Omaha, had 40 days in which to aecept 
a franchise, which he failed to do he works have not 
en built, and there is no probability that he will build 
them. 

Fayette, la,—J. FE. Fowells, Recorder, informs us that 
the question of constructing works will be decided by a 
vote on March 3. 

€Henwood, Ia.—The following is from Seth Dean: 

The well is now down about 1,300 ft., water stands in the 
pipe 40 ft. below the surface. It will be sunk deeper, as 

he t seems fora flow. The council has not 
yet ed what 1 be done in the way of water-works 
this spring, but it is probable that some kind will be com- 
menced r the city election is over in April. 

Hawarden, Ia.—Bids will be received until Feb. 26th 
for constructing complete works; also for any part of the 
works. Specifications can be obtained from W. W. Hall 
or Thomas G. Betts, Committee on Water-W orks. 

Jefferson, Ia.—Town Recorder E. 8S. Young has sent 
us the following information: 


An artesian well has been drilled to a depth of 2,020 ft., 


and water rises to within 15 ft. of the surface. The work 
has cost 


000, procured by 10-year 5 per cent. town bonds. 
The intent 


system of works for fire pa and domestic supply. 


A vote of the people will be necessary; no date for taki 
it has been decided upon. - 


Le Mars, Ia.—J. M. Dunn informs us that the new 
works have been completed and accepted and are giving 
good satisfaction. 

Manchester, Ia.—C. H. Day, City Clerk, writes: “Vote 
carried. Committee appointed from City Council to in- 
vestigate and ascertain the best system, etc. J. F. Merry, 
Chairman.” 

North Des Moines, la.—Mayor John :MacVicar has 
sent us the following: 


we anes ne with the North Den Betaes 

ater Co. em pump water 

Moines Water-W orks Co.'s pum station. The com- 
ise price is $500 per mile. original 


nm is to issue more bonds, and put in some. 


Sibley, Ia.—The following information is from M. J. 
Campbell: 

It has been shown by the experimental well recently 
sunk that water can be secured from artesian wells at a 
depth of about 200 ft. No further steps have been taken 
and probably none will be by the present official! 4 new 
Council will be elected in March 

Chatficld, Minn —We have received the following 
from C. H. White 

Only 20 ft. of pipe have been laid. It has not been 
decided how much pipe will be laid, nor how many hy 
drants will be used. The pump has not been purchased 
Work will probably be begun again in the Spring. 

Lewiston, Minn.—The well has proved successful, 
a steady fiow of water having been secured at a depth of 
277 ft. 

Bacter Springs, Kan. H.R 
following information: 

The field is now open to parties willing to construct 
works. The party to whom the contract was awarded 
failed to begin work, and forfeited all rights 

Osage City, Kan.— Major W. B. Artz sends us the fol 
lowing: 

A franchise was let two months ago to a party to estab 
lish works. Construction is to be commenced on Feb. 27. 

Girard, Kan,—The following is from James S. James: 


The Montauk Construction Co., 11 Wall St., New York, 
has been granted the franchise, and have filed acceptance 
and bond. Work has not been commenced as yet.. Mr. 
Bullock and an engineer are expected to commence opera- 
tions at an early day. 


Horton, Kan .—Difficulty in securing a water supply is 
reported as the cause for the non-establishment of works. 

Blue Rapids and Belleville, Kan.—E. E. Stevens, of 
Beloit, Kan., informs us that works are being constructed 
at these places. 

Marysville, Kan.—The new works were completed on 
Feb. 4. A 1,000,000-gall. compound duplex Worthington 
pumping engine raises water to a stand-pipe having a 
capacity of 59,000 galls. The officers of the Marysville 
Water Co. are: E. E. Stevens, President, of Beloit, Kan., 
J. S. Simmons, Secretary. Cost, $50,000 

Brookings, So, Dak,.—Regarding the proposed works. 
W.H. Riddle sends us the following 


The new works are to be run in connection with the 
electric light plant. Water is pumped from wells toa 


tank. Cost, $6,000. They were put in operation about 
Feb. 1. 


Buffalo Gap, Se, Dak. 
by Durst Bros. 

Wymore, Neb.—City Clerk Geo. S. Humphrey informe 
us that they will set 51 Adam's hydrants, lay about 4% 
miles of pipe, erect a 750,000-gall. pump, as well as a stand 
pipe, 12 ft. internal diameter by 100 ft. high. 

Hooper, Neb.—J. W. Lyman, Town Clerk, writes: “It 
being necessary to revise the origina’ plans, contract will 
not be let until March 10.” 

Tekamah, Neb.—We have received the following from 
KE. B. Atkinson, City Clerk: 

The corporation voted to issue $15,000 of bonds for con 
structing works in July, 1889, but the bonds failed to be 
registered. No steps, therefore, were taken by the city 
to construct works, except sinking several test wells 


Works will probably be established during the coming 
year. 


Crowell has sent us the 


An artesian weil is being sunk 


SOUTHWESTERN. 
Butler, Mo,—Mayor G. B. Hickman sends us the fol 
lowing information: 
H. S. Dewey, of Jefferson City, Mo., has been granted a 


franchise for constructing works to be completed by July 
1. No work has yet been done. 


Webb City and Carterville, Mo.—Nier, Hartford & 
Mitchell, of Kansas City, Mo., Engineers for these works, 
have sent us the following : 

The new works will be completed about May 1. Work 
was commenced Feb. 1, 1890. The contracts have been 
awarded as follows: Construction, E. Sutphin, St, Louis, 
Mo.; pumpitg machinery, 21,000,000 gall. engines, Hal) 
Steam Pump Co., New York; boilers, J. Matthews, South 
Bend, Ind.; pipe and specials, Shickle, Harrison & How- 
ard Iron Co., St. Louis, Mo.; hydrants, White; 90 valves, 
Scott. Water is pumped from Center Creek to a stand 
pipe, cost $75,000; procured by 6 per cent. bonds. James 
O'Neil, of Webb City, is President of the company build 
ing the works, which has a 2) years’ contract with the 
city for $60 per hydrant per year. 

Beebe, Ark.—F. P. Beebe, President of the Beebe Arte 
sian Well Co., informs us that he has contracted with 
Eugene Witt for sinking a well. If the well is a success, 
water will probably be pumped to a stand-pipe. 

Denver, Col.—The Board of Aldermen has passed the 
ordinance recently introduced by the Denver Water Co. 
The company will set 1,000 new hydrants if the city re- 
news its contract for a term of 2% years from 1891. The 
Citizens’ Water Co. has also offered to take the 493 hy- 
drants now in use at $25,000, and made other stipulations, 
equal in all respects to the proposition made by the 
former company. 

PACIFIC. 


Tacoma, Wash .—I\t is now reported that the city has 
reached an agreement with the Tacoma Light & Water 
Co., whereby $500,000 to $750.000 will be expended in im- 
proving and enlarging the existing plant. Green River is 
mentioned as a new source of supply. 

Latona, Wash. (A suburb of Seattle.)}—A water sup- 
ply is to be furnished by a company. A large storage re- 
ervoir is to be constructed on the heights above the town, 
to be supplied from a large spring. Water will be con- 
veyed by gravity through a6 in, main from the reservoir 
to the town, and mains will be laid on all of the principal 
streets. Work will be commenced soon. 

Independence, Ore.—The Independence Water & Elec- 
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tric Light Co. has been incorporated with a capita 
stock of $40,000. The incorporators are: H. Hershberg, A 
J. Goodman, H. H, Jasperson, A. Nelson and J. Donsike. 

Heppner, Ore.—We have received the following from 
A. Malloy: 


Works costing from $15,000 to $20,000 will be constructed 
by the city. Water will be pumped from wells to a tank 
Hydrants will probably be used. Population, 1,000. ; 


Redding, Cal.—Notice has been given of the formation 
of the Citizens’ Water Co., with a capital stock of $100,090. 
Olay W. Taylor. Attorney for the company, will ask for a 
franchise at the next meeting of the City Trustees. 

San Rernardino, Cal,--F. C. Finkle, engineer for the 
new works. has kindly sent us the following informa- 
tion: 


Contracts for supplies, construction, etc., have not been 
let. Work will be commenced about June 1, and is to be 
completed by Jan. 1, 1891.!Water will be rT by grav- 
ity from artesian wells to a reservoir of 3,000,000 galls. 
capacity. The works will be constructed, owned and 
eontrolled by the city. Mayor, 0. Newberg; City Clerk, 
R. B. Harris; City Treasurer, C. F. Roe. e following 
supplies wili be required: pipe, cast and kalamein iron, 12 
to 6 ins., 18 miles; hydrants, 70, double nozzle; valves, etc. 
The estimated cost is $160,000, procured by 6 per cent. 
honds. Population, 10,000. 


Prove City, Utah,—Plans for works capable of supply- 
ing a city of 25,000 inhabitants have just been completed. 
There will be about nine miles of mains. Estimated cost, 
965,000. The distributing reservoir will hold 1,000,000 gal 
lons. Sturges & Bryant, of Salt Lake City, are the En 
wineers, 

Salt Lake City, Utah,--Ordinances are being passed, 
and assessments made, for a considerable amount of ex 
tensions. 

PROJECTS. 

Works are projected, or have been mentioned, in the 
following places: Fossil, Ore., indefinite.——Uniontown, 
Wash., indefinite.--—San Pablo, Cal., no works proposed. 

— Mansfield, Tex., Sinking an artesian well; will erect 
windmill and tank; G. A. Graves.—-—Franklin, Tex., F. 
J.$Miller.--—Cameron, Tex., the Mayor.——Chicontimi, 
P. Q., indefinite. 

CANADA. 

Halifar, N. 8.—The City Engineer's report for the year 
ending April 30, 1889, has appended to it some reports 
made the last part of 1889 by City Engineer Keating, on 
the efficiency of the city water supply. Extensions and 
improvements are deemed necessary, among which are 
the raising of Lower Chain Lake to the same level as Long 
Lake; also the construction on Camp Hill of a low-service 
distributing reservoir, capable of holding at least two or 
three days’ supply. Meters are recommended for al 
“manufactories, establishments and premises where there 
is lavish consumption or waste of water,” and it cannot 
otherwise be conveniently checked. 

Barrie, Ont,.—-Engineer Willis Chipman, of Brockville, 
Ont., has submitted a report to the Mayor and Council on 
the proposed system of water-works. He recommend® 
that the supply be taken from artesian wells and vumped 
to a stand-pipe, 50 ft. high by 25 ft. in diameter. The cost 
is estimated as follows: 


Pumphouse, site, chimney, etc.. Se, 
Pumping machinery, boilers, etc... edna 8,000 
Pipe, 27,000 ft.. 10 to 4 in. and 50 hydrants, and 
necessary valves : 000 
Stand-pipe 4 ‘ sashs j 7,000 
Engineering, etc serkrk éngaemeRaiede Vibe 3,000 
Fight wells, connecting-pipes, etc css 4.000 
Total 


ARTESIAN WELLS. 


Houston, Tex —Bids are wanted for boring an 8or 10 in. 
well. Address W. E. Wood, H. & T. C. depot. 

Sweet Water, Tex.—Address the Mayor for information 
regarding the projected well. 

Boone, Ia,—Work on the well has been resumed. 


IRRICATION. 


La Plata, N, M.—The Hillside Irrigation & Ditch Co. 
has been incorporated by John Real, James W. McDer- 
mott and M. F. Thompson, 

Cerro, N. M.—About 20 miles of the Taos & Rio Colo- 
rado Irrigation Co.’s canal has been finished. Profiles 
and estimates and maps showing the amount of land to 
be covered by the company are now being prepared. The 
main canal will be about 35 ft. wide. The following 
officers have been elected: J. C. Quinn, President; Frank 
Phillips, Superintendent; John H. Young, General Man 
ager and Immigration Agent. 

Lane Park, Fia,—It is reported that Mr. Muir is con- 
structing a system of water-works for irrigating purposes 
to cost $15,000. 

Maxwell, Cal,—The Board of Directors of the Central 
Irrigation District has ordered the sale of $225,060 of 
bonds. 

It has also ordered that advertisements be made for 
contracting for the building of 20 sections of the big ditch, 
aggregating about 20 miles. This is in addition to the7 
miles now contracted for to be built by the San Francisco 
Bridge Co. About 1,000,000 ft. of lumber will be required 
for use in the erection of bridges and culverts over that 
portion of the canal now advertised to be built. 

Cheyenne, Wyo.—The Interstate Canal & Irrigation 
Co. is preparing to commence work upon a large canal. 
The supply will be taken from the Platte River, near the 
Nebraska and Wyoming line. Estimated cost, $250,000. 





K. A. Johnston, City Engineer, has resigned his position 
to take charge of the operations of the company. Work 
is to be commenced at once. 


SEWERACE AND MUNICIPAL. 


Street Work.— Fall River, Mass.—An appropriation 
of $50,000 has been made for street work. 

Brooklyn, N. ¥.—Graham Ave. will probably be paved 
with granite blocks from Grand St.to Van Cott Ave., 
about one-half mile. The Council has passed ordinances 
for a considerable amount of flagging, curbing and paving: 

Barboursville, Ky.—It is proposed to issue bonds for 
street improvement. For particulars address the Mayor. 

Cleveland, O0.—The Board of Public Improvements has 
endorsed the bill for paving more than 60 streets. It pro- 
vides that the city shall issue bonds, running not to 
exceed 8 years, for the paving of streets, these bonds to be 
paid by the gradual collection of paving taxes from the 
property owners along the street. The name of the street 
to be paved must be inserted in each bond. Fire-clay 
brick paving is to be laid on Scranton Ave. 

Columbus, O.—The city engineer has been directed to 
vrepare plans, specifications and estimates for the im- 
provement of a number of streets. 

Detrott, Mich.--About 5,000,000 paving bricks have 
been purchased in Decatur, IIL, for paving about 40 blocks, 
The brick will cost $13 to $15 per 1,000, delivered. 

Chicago, Ilt.—The property owners on Lake Ave., 
between Fifty-first and Fifty-seventh sts., have 
decided to ask that the street be paved with fire- 
brick instead of cedar blocks. An ordinance has 
already been passed by the City Council for a 
cedar-block pavement, but the assessment has not 
yet been confirmed. The avenue is traveled almost 
exclusively by heavy teams, and many of the property 
owners objected to a cedar-block pavement, believing it 
will not stand the traffic. Itis said a fire-brick pavement 
could be put down as cheaply as cedar blocks. 

Matoon, Ill,—The question of paving {the principal 
streets is being discussed, and the Council is given power 
to take action in the matter. ' 


Sewers.—- Boston, Mass,—The city has made an ap- 
propriation of $50,000 for rebuilding Dorchester Brook 
sewer, 

Providence, R. I.—Anappropriation of $50,000 has been 
made for sewers. 

Jamestown, N, Y.—A bill has been prepared for the 
Legislature to constitute the citizens’ committee (recently 
appointed by Mayor Price, to report a system of sewers) 
a commission, and to allow $5,000 to be raised by taxation 
for defraying the expenses of such commission. 

Troy, N. Y.—The Public Improvement Commission has 
been debating as to the merits of tile and brick sewers. 

Jersey City, N. J.—The city authorities will take 
measures to have the defective sewerage of the third dis- 
trict promptly attended to. 

Chattanooga, Tenn.—The $50,000 sewer bonds have 
been awarded to the Chattanooga National Bank at $57,- 
705. The other bidders were as follows: N. W. Harris, 
New York, $55,608; Coffey & Stanton, New York, $53,125; 
Adams & Blodgett, Boston, $55,002.50; Seasongood & 
Meyer, Cincinnati, $53,724.75; A. L. Sputzer & Co., Boston, 
$53,537; N. E. Barker, Chattanooga. $56.093.50; S. G. Mon 
tague, $55,527. 

Atlanta, Ga,—The Council has ordered an election to 
be held March 8 on the proposed issue of $100,000 for 
sewers. 

Florence, Ala.—The ‘city is advertising $100,000 in 
bonds for sewerage and street improvements. 

Canton, O.—It is proposed to issue $91,000 in bonds for 
storm-water sewers. 

Columbus, O.—Bonds for $300,000 are to be issued for 
the construction of a main trunk intercepting sewer. 

Great Falls, Mont,—The city council has accepted the 
plans of G. W. Miller, who has been connected with the 
sewerage systems of St. Paul and Helena. They will order 
the construction of a main sewer on Third St., which 
with the laterals, will drain about 800 acres. 

Halifax, N, S—The Board of Health has resolved to 
apply to the Legislature for authority to borrow $400,000 to 
construct additional sewers, and for authority to de- 
molish all the uninhabitable houses which owners neglect 
to keep in suitable repair and sanitary condition. 


Brantford, Ont.—A report on the proposed system of 
sewerage and sewage disposal has been made by Mr. 
Willis Chipman, M. Am. Soc, C. E. The “separate” sys- 
tem of sewerage is recommended, with a sewage farm of 
sufficient area to dispose of the sewage from a population 
of 5,000. Precipitation works will not be necessary for 
some years. Pumping stations, the plant at which could 
be operated by water power, will be required. The esti- 
mate of cost is as follows: Main sewer, $33,000; sewage 
farm, $23,000; filter beds (for 25,000 population), $40,000; 
precipitation works (for 25,000 population), $20,000; two 
pumping stations, $9,000. 


ELECTRICAL. 


Electric Iighting.—At Rockville, Conn.. the Westing- 
house Electric Light Co. has presented a proposal to the 
Board of Aldermen to light the streets with their system 
atthe rate of $74.50a year, for lights of 2,000 c p., on a 
five-years’ contract. The local gas company has a Thom. 
son-Houston plant in operation, but the city has made no 


contract yet, as the company asked considera} 
The local company will be given the preferey,-, 
light the city at a reasonable rate. 

The Holyoke Water Power Co., of Holyoke, Mass 
probably delay the building of the $100.00) electric jjph, 
station till the matter of causing electric lich: , cuiehienion 
to place their wires underground is definitely seis)... 
the Legislature. In case the matter is settled agaj 
companies, the local company will give up al) idea os 
making any improvements, as it cannot go to the ex] ; 
of burying the wires, which in itself is a costly +) 
make improvements in the station at the same tiny 

At Brooklyn, N. Y., the Aldermen have authorized 
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tracts to be made with the Municipal and the Citizen. 
electric light companies and the Williamsburz, ; itizens 
Nassau, People’s, and Metropolitan gas companies for 


lighting the streets. The electric companies wij} 
$182.50 per lamp per year and the gas companies 219% 

The Consolidated Electric Light & Gas Co. of Wea 
chester county, has been incorporated by Chas. P. Lya 
wig, of Brooklyn; Harold S. James and Arthur 8. Elbecks 
ot New York City, and others. The operations of +), 
company will be carried on in the towns of Rye, Mamarn 
neck, New Rochelle, Harrison and Scarsdale. 

At Nashville, Tenn., the Capital Electric Co. has yy; 
chased the plant and franchises of the Nashville Ligh; 
& Power Co., and will increase the plant. [i j. 
posed to erect a building 180 + 100 ft., and boiler ous, 
50 © 120 ft., and equip it with two 1,500 H. Pb. Coplis, 
engines, and about 24 dynamos. Also generators aud 
motors, increasing the capacity of the combined plant: 
from 200 arc to 600 are lights and 3,000 incandescent 
to 6,000, 


get 





The Winston Electric Light & Railway Co. has bee; 
organized at Winston, N.C., by the purchasers of the 
plant. President, F. J. Sprague; Secretary, J, H 
McClement. 


At Yorkville, S. C., a company is to be organized to pu 
in a Westinghouse plant. 

At Darien, Ga., an electric and gas lighting franchise. 
has been granted to Abbott Thomas and T. S. Wylly, Jr 

The Butte Electric Light Co. has been incorporated ai 
Butte, Mont., by W. A. Clark, P. A. Largey, and H. 4 
d’Acheul. Capital stock, $100,000. 

Thomas and Gorman, of Houston, Tex., want an incan 
descent light plant with a capacity of 600 lights of 16 ¢. p 

The Cleburne Electric Light & Gas Co. has been in 
corporated by Max Elser, of Fort Worth, and W. H. Gas 
ton, of Dallas, Tex. Capital stock, $20,000. 

The Merchants’ Terminal Bridge & Ry. o., of Kast st 
Louis, Ill, will probably establish an electric light and 
power plant. 


BRIDCES, TUNNELS, AND CANALS 


Bridges.— Bothwell, Ont.--At a meeting of the com 
mittee of Middlesex, Kent and Elgin, Ont., held recently 
it was decided to call for tenders for an iron and stone 
bridge at this place. The structure will have a span of 
220 ft. and will cost about $25,000. 

Montreal, P. Q.—The bridge over the St. Lawrence 
River at Coteau Landing for the Canada Atlantic Ry. | 
now practically completed. There are 17 fixed spans; | of 
139 ft.; 2 of 175 ft.; 10 of 217 ft., and 4 of 223 ft., with a draw 
of 355ft. The structure is of steel with a total length of 
1% miles. F 

Boston, Mass.—The Mayor has been authorized to ne. 
gotiate with the Old Colony R. R. Co., concerning ‘be 
widening of the Savin Hill avenue bridge over the tracks 
of that corporation, and the sum of $50,000 has been ap- 
propriated to pay the city’s portion of the expenses. 

Wilmington, Del.—Sealed proposals will be received 
until March 6 for the construction of three wooden 
bridges across the cut now being made from Chincoteague 
Bay to Indian River Bay. Address Wm. F. Smith, U. § 
Agent, Wilmington, Del. 

Howard Co., Md.—A bill has passed the State 
Senate authorizing the commissioners of Howard Co. to 
issue bonds to rebuild bridges destroyed by the recent 
floods. 

Washington, D. C.—A bill has been introduced into 
Congress providing for the construction of a bridge of 
iron or stone over the Eastern branch at Benning’s road, 
in the District of Columbia. 

McKeesport, Pa.—The formation of a company l 
build a bridge across the Youghiogheny River from Me 
Keesport to Lynch & Robinson’s Coal Works is being 
talked of. A considerable amount of money has already 
been subscribed. 

Tiffin, O.—The County Commissioners have contractee 
with the Massillon Bridge Co. for two bridges to cost 
$6,106. 

Detroit, Mich.—The bill authorizing the construction 
of a bridge over the Detroit River at this place has been 
reported adversely by the Senate Committee. 

Salem, Va.—The Salem Development (o. desires ' 
communicate with iron bridge builders. ee 

Ceredo, W. Va.—W. W. Coe, of Roanoke, Va., Cbie' 
Engineer of the Norfolk & Western R. R., will receive 
bids until Feb. 26 for the foundations and masonry of * 
bridge across the Ohio Rivey near this place. The work 
will comprise about 12,000 cu. yds, of masonry in five piers 
and one abutment. 
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wheeling, W. Va.—An election will probably be held 
April 27 to vote on an issue of $75,000 of bonds for the 
building of a bridge across the creek at Main Street. Ad- 
dress F. P. Jepson, Wheeling, W. Va. 

Greenville, S, C.—The contract for building two bridges 
over the Reedy River, of 51 ft. and 120 ft. span, respect- 
ively, bas been let to Grundy Bros., of Greenville. 

Atlanta, Ga,—The following bids were received for 
constructing the bridge across the Chattahoochee River: 
Missouri Valley Bridge Co., Leavenworth, Kan., $13,400; 
Berlin Bridge Co , East Berlin, Ct., $15,980; E. E. Maher, 
Atlanta, Ga., $19,035; Mt. Vernon Bridge Co., Mt. Vernon, 
(., for the iron work only, $5,900; Massillon Bridge Co., 
Massillon, O., $13,985 and $14,285; King Iron Bridge Co., 
Cleveland, O., $14,725; Groton Bridge & Mfg. Co., Groton, 
x. Y., $14,000; Columbus Bridge Co., Coiumbus, 0O., 
$14,525; Youngstown Bridge Co., Youngstown, O., $14,990; 
Atlanta Bridge & Axle Co., $13,442; Pittsburg Bridge Co., 
$15,193; and Geo. H. Crafts, Atlanta, Ga., $13,812. The 
contract has been awarded to the Missouri Valley Bridge 
‘o 
: Couchville, Tenn.—The bridge mentioned in our last 
issue as to be built at this place will span Stone River. 
Address Jos. Engles, land 2 Colonnade Building, Nash- 
ville, Tenn. 

Louisville, Ky.—The contracts have been let for the 
Reservoir Ave. bridge previously mentioned. 

Quincy, 1U.—A press dispatch from Quincy, IIl., says: 
There isa movement on foot to throw a pontoon bridge 
across the Mississippi River at this place, and a petition 
for a license to incorporate a stock company to carry out 
the project has been filed with the Secretary of State- 
The incorporators are Col. S. M. Stewart, J. N. Sprigg 
and ex-Congressman Anderson. It is proposed to place 
the bridge at the lower limits of the city, making connev- 
tion with Goose Island on the west side. The company 
will organize with acapital of $50,000. 

Duluth, Minn.—The Eastern, Duluth & Winnipeg, 
and the Northern Pacific railways are said to be consider- 





Chas. H. Chas. 


Los Lunas, N. M.—The Chicago Bridge Co. has the 
contract for the bridge across the Rio Grande at this 
place. 

Proposed,—Bridges are proposed at Columbus, O., 
Brunswick, Ga., Knoxville, Tenn., Beattyville, Ky.. 
Lyons, Ia., Pine Bluff. Ark., and Dennison, Tex. 

Tunnels.—Chricago, Iil —The contract for the tunnel 
under the river from Market St. to Clinton St., has 
been let to Fitzsimmons & Connel for $750,000. The work 
is to be completed by Feb. 1, 1892. 


CONTRACTING. 


Creosoted Timber.—The following propOsals for 27,096 
ft. B. M. of creosoted yellow pine or spruce timber have 
been received by the Dock Commissioners. New York 
City.: Carolina Oil & Creosote Co., Wilmington, N. C 
(Lamb & Bell, agents), $39 per 1,000 ft. B. M.; Creosote Oil 
& Lumber Co., Fernandina, Fla., $40; Lehigh Valley Creo 
soting Co., Perth Amboy, N. J., $50 or $65 for Georgia ye! 
low pine in 20 or 60 days, $50 for North Carolina yellow 
pine in 40 days; Kppinger & Russell, New York, $52.50. 

Public Buildings.—At Adairsville, Ga., a court house 
and city hall building is to be erected.— At Sioux City, Ia. 
a government building for post-office, etc., is projected, to 
cost $700,060.—At Red Oak, Ia., the contract for the court 
house will be let Feb. 25. 

Jail.—At Duluth, Minn., the County Commissioners 
have received the following bids for 32 new jail cells: 
Van Dorn Iron Works, Cleveland, O , $15,750 and $15,000; 
Lane Bros. Bridge & Construction Co.. Newark, O., $29, 
350; Herzog Mig. Co., Minneapolis, $22,063.91; Pauly Jail 
Building & Mfg. Co., Reynolds, Il!., $30,890, $30,240, $29, 
690 and $28,890; Diebold Safe & Lock Co., $17,531: Globe 
Iron Works, Chicago, $17,549; Clyde Iron Works, Duluth, 
$21,092.46; Champion Iron Co., Kenton, O., $23,479, $22,- 
500, $22,100, $21,250, $19,770, $18,500, $18,100, 


Dam.—The following table gives the prices of the pro- 
posals received Feb. 5 by the Aqueduct Commissioners, 


| | 





O’Brien | F.Thile- J.C. Washburn,; Smith | 
E 3 Raynor, | Peter- & mann, Rodg- Shaler & & | 
£ Quantities. Svra- | son, | Clark, | Jr., ers. Washburn,, Brown, | 
= cuse, | New New | New New | New New 
= N. ¥. York. York. York. York. York. York. 
$ $ . A $ . | $ 
a 4,000 cu. yds......... 75 40 .20 3 35 25 5 
aa 2,000 mr ah ote ote 35 40 .20 3 -30 40 | 30 
b | 12,000 sup. yds ...... mt) lb 40 | 2 -30 0 | 10 
ce 500,000 cu. yds........ 40 | 33 32 1) -25 .25 31 
ce ae ahh hess 02 | 024 OL 05 04 OLE 08 
© te fo ai. ae 1.75 1.50 2.00 1.40 2.00 3.2 ' 1.50 
e | 100,000 ft. B. M........ 45.00 | 40 00 | 25.00 35.00 40.00 30.00 38.00 
ee 75,000 a aeeeanes 55.00 | 1.00 | 30.00 40.00 50.00 32.00 48.00 
tf 200 bbls 3.50 | 2.50 2.00 2.75 3.50 | 2.75 3.00 
g 1,000 cu. yds........ 4.50 | 400 | 4.00 4.00 6.00 4.00 4.25 
og 500 iia 5.00 5.00 | 5.00 5.00 | 7. 4.50 6.25 | 
h 300 ease 12.00 12.00 | 11.00 14.00 | 12.00 | 12.00 | 12.50 
hh iO Pet amine 25.00 25.00 | 15.00 14.00 -| 14.00 13.00 | 20.00 
Re eee ope 4.50 4.50 | 3.90 | 4.00 | 3.75 3.40 | 4.00 
ii | 12,000 * 3.00 3.50 | 3.00 3.25 | 3.00 2.00 | 2.75 | 
j See eiNieee 1.50 1.50 | 1.50 1.00 | 1.50 1.75 1.75 
k 8,000 OY Beales 1.75 1.50 1.50 2.25 1.60 2.00 | 2.00 
t ; 800 a ego we. 20.00 25.00 | 4.00 15.00 | 6.00 15.00 12.50 
m 1100“ 38.00 975.00 | 38.00 30.00 | 28.00 20.00 | 35.00 | 
mm Cee Ge enue 17.00 10.50 | 12.00 10.00 | 11.00 12.00 | 12.00 | 
mn | 25,0008q. ft........... 30 0 | 50 i 30 .30 25 
i Me es cee. 70 70 | 30 50 15 50 50 
On) Tee PP ac .30 25 | 50 50 35 .20 40 | 
0 5,000 cu. yds...... 7 1.50 | 1.00 1.25 1.40 70 75 | 
p 500 Sree 3.00 2.0 | 1.25 | 2.75 | 3.50 2.50 2.00 
Ae! eee 1.30 1.50 | 1.25 2.00 2.50 1.75 2.00 
PPP) 25,000 oi l.. 70 1.00 | 1.00 | 1.50 50 1.00 1.75 
q 9) Mis iss 568255 55.00 40.00 35.00 | 40.00 50.00 38.00 40.00 
q4 100“ 100.00 70.00 | 50.00 | 90.00 75.00 100.00 30.00 
r SO). palieagk oa 150.00 100.00 | 100.00 | 100.00 | 100.00 100.00 60.00 
8 Si icdvade lentes 2.500,00 | 1,500.00 | 3,000.00 | 2,000.00 | 1,400.00 | 1,500.00 | 1,700.00 
t Buc dtecdbee ede as 100.00 10.00 400.00 25.00 50.00 | 25.00 | 30.00 
tt Der cchibebdieded ei i 300.00 400.00 500.00 | 100.00 400.00 500.00 200.00 
ttt CUO TU, FE nso ce 5.00 2.50 3.00 | 3.00 | 2.00 2.50 3.50 
u Ue sgatibivacs adack% 50.00 16.00 100.00 | 20.00 | 15.0 15.00 | 20.00 
Totals....... ia etree | $1,205,025 | $1,129,400 | $1,055,065 $1,061,030 $991,440 $933,065 | $1,064,810 
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ng plans fora bridge from this city to West Superior, 
across St. Louis Bay. The present bridge is unable to ac- 
commodate the traffic. 

Minneapolis, Minn.—Bids will soon be advertised for 
for the construction of a bridge across Minnehaha Creek 
on the extension of Lake St. 

_ Nebraska City, Neb,—Preliminary surveys and sound- 
‘ngs are being made for a bridge across the Missouri 
River at this place. 

Keytesville, Mo.—John A. Lee, Clerk, Chariton County 
“ourt, will receive proposals for the construction of two 
bridges located as follows: At Forest Green, Mo., over the 
East Fork of the Chariton River, span 107 ft.; at Key- 
‘esville, Mo., over Mussel Creek, span 112 ft. The ma- 
‘erials of each bridge are to be of either wood, iron, or 
—* as the court may decide on the day of the 

Parley, Mo,.—The people of Platte Co. have advertised 
for a bridge across the Platte River at Farley, Mo. 

Concho Co, Tex.—G. H. Garland, County Judge, will 
receive bids for a bridge across Concho River. 

Seattle, Wash,—City Engineers Scurry & Owens have 
completed plans for the new Weller St. bridge. It will 
be of wood, 1,200 ft. long, and will reach from South Fifth 
“t. to South Ninth St. It will be 36 ft. wide and 90 ft. 
high at the highest point. 
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New York City (as noted last week), for an earth and ma- 
sonry dam, with gate-house and other appurtenancey, for 
Reservoir M. The dam will be located on Titicus River, 
near Purdy’s Station, North Salem, Westchester Co., 
N.Y, The dam will be 100 ft. high, 1,200 ft. long, and wil; 
impound 6,000,000 galls. of water. The engineer’s estimate 
was $1,151,195. The contract has been awarded to Wash- 
burn, Shaler & Washburn. The items of the work are as 
follows: 

(a) Soil excavated and placed in spoil bank. 

(aa) Soil taken from spoil banks, etc., and placed. 

(b) Sodding. 

(c) Earth excavation and disposal in embankments, 
etc. 

(cc) Earth or soil hauled, each 100 ft. outside of specified 
limits. 

id) Rock excavation. 

‘e) Permanent timber work, placed and fastened. 

(ee) Permanent timber work, tongued and grooved, 
placed and fastened. 

(/) Portland cement. 

ig) Conerete masonry, 5 broken ston e to | cement. 

(go) Concrete masonry, 3 broken stone to 1 cement. 

(4) Brick masonry. 

(hh) Brick masonry, in asphaltum mortar. 
() Rubbie stone masonry, laid in mortar. 


(iiy Dry rubble stone masonry and paving, laid without 
mortar. 

(J) Riprap. (&) Broken stone 

(1) Block stone masonry, dry or in mortar 

im) Granite dimension stone masonry 

(mm) Facing stone masonry, laid. 

(n) Face work for rubble stone masonry 

(nn) Fine hammered (6-cut) face dressing 

(nnn) Rough pointed face dressing. 

(o)} Masonry, of all kinds; additional for using American 
cement mortar, | to L. 

(p) Masonry, of all kinds, additional for using Portland 
cement mortar, | to 1, instead Of American cement 
mortar, 

(p p> Ditto ; Portland cement mortar, 2 sand to | cement 

(ppp) Ditto; Portland cement mortar, 3 sand to | ce 
ment 

ig) Cast-iron hub and spigot, straight pipe placed oF 
laid. 

qq) Special castings, placed or laid 

ir) Wrought-iron, laid in the work 

(8) Stop cocks, 48 in., complete in place 

it) Windows, 4 = 7 ft., placed 

(¢ t) lron double door, 7 ft. 6in. ~ 13 ft., placed 

(¢¢ t) Comppination iron fencing 

(u) Galvanized tron “ Excelsior ventilators, 12 in. 
placed. : 

W hart.—Littletield & Co. have the contract for piling 
for a wharf for the Union Mill & Warehouse Co., Bruns 
wick, Ga, 


Street Work.—The following proposals for grading 
and cobblestone paving on Van Voorhis St. have been re 
ceived by the Commissioner of City Works, Brooklyn, N. 
Y.: Luck & Fitzgerald, $4.93 per lin. ft.; Daniel Galla 
gher, $4.45; Henry Mogk, $4.09; Harris Bogert, $3.70; W 
J. Hickey, $3.25. 

Sewers.—The following proposals have been received 
by the Board of Public Works, Houston, Tex. The con 


: Clinton Breu- . 
M. S| Ste chaud, D. R. Engi 
Cole- hens, Pennell Paige neer’s 
nan, roo k- & Co., & Co., Eati 
New lyn, New New mate. 
York. N. ¥. York. York. 
x < x ee 
30 1.00 40 »O 2% 
40 33 27 20 OD 
25 25 i 20 | 3” 
30 ww 29 30 | 32 
03 05 05 02 01 
1.40 2.50 2.00 1 50 1.75 
40.00 40.00 10.00 32.50 4.00 
50.00 50.00 3.00 15.00 60.00 
3.50 3.00 3.00 3 25 2.0 
4.50 5.00 5.00 4.06 5.00 
6.00 6.00 6.00 5.0 6.00 
12.00 10.00 12.00 12.00 10.00 
25.00 2.00 15.00 2.00 20.00 
3.75 4.00 3.85 4.25 10 
2.50 2.75 3.00 2.25 3.50 
2.00 1.50 1.50 1» 1.50 
1.50 1.50 1.50 1.10 2.00 
12.00 13.00 5.00 12.00 16.00 
32.50 27.00 30.00 35.00 35.00 
12.00 11.00 11.50 20.00 15.00 
ml) 40 40 a” 25 
A) 60 70 80 75 
5 40 | 40 60 40 
80 1.00 | 1.50 1.15 65 
3.00 2.50 | 3.00 3.00 2.0 
1.50 1.50 | 250 1.75 1 
1.00 1.00 | Db 1.25 .70 
40.00 60.00 | 50.00 35.00 35.00 
80.00 90.00 | 80.00 60.00 75.00 
100.00 100.00 | 9% 00 100.00 110.00 
1,500.00 1,300.00 1,500.00 1,500.00 1,500.00 
100.00 20.00 100.00 75.00 75.00 
250.09 100.00 609.00 150.00 300.00 
3.50 5.00 3.0 5.00 3.00 
20.00 20.00 10.00 25.00 15.00 


$998,345 $1,168,060 $1,081,240 | $1,124,450 $1,151,195 


tracts for the first two pieces were awarded to Jerry Shea 
of Quincy, IL, and for the third to Morley & Lidwell, of 
Kansas City, Mo. 


Chartres Street Conduit. 


pg TERE ‘ 21,942.73 
I IN sani oni 2a ES on ddan 3s catonee ; 24,001.10 
O'Connor, Lang & Simoot.......... a dials ania 24,702.83 
Labranch Street District. 
SOE Gs cians ss + ous ecacdeseak « . $56,011.86 
Morley & Lidwell.......... ine ‘ 72,152.28 
Isaac Heffron... ........ ... sli nil ce 78,379.28 
O'Connor, Lang & Smoot........... has : $8,414.52 
San Felipe Street District. 
Mahar Bt EAC a 60n5 abr ccicge cocecéessiceees . $48,386.09 
Jerry Shea hate emcees satlnahameen .. 48,478.56 
BE HENGE kad atk aks 5 450i 00 ehahers ees 59,654.90 
O’Connor, Lang & Smoot... Jan a8 61,613.16 


Pier.—The Asbury Park & Loch Arbor Pier Co., capital 
stock $200,000, will build a pier near Asbury Park, N. J., 
in front of Life-Saving Station No. 5. The pier will be T 
shaped, and will extend 500 feet into the sea. The outer 
portion of the pier will be 8 by 100 ft., and the narrower 
portion, extending to the shore, will have smal! piers 
branching to either side and fitted with seats. The con 
tract for iron work has been awarded to the Phoenix 
Bridge Co. 

Building Supplies.—The following proposals have 
been received by B. F. Green, Engineer and Superintend- 
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dent of the Congressional Library Building, Washington, 
Dv. C.; 

Hand-made bricks. Washington Brick Machine Co., 
$13.23 per 1,000; C. R. Monroe & Co., $12.50; A. Richards 
& @o., $11.50; B. F. Winchester, Frederick, Md., $12. 
Contract awarded to A. Richards & Co. 

Red hard-burned regular and skewback brick. Wash- 
ington Brick Machine Co., Washington, D. C., regular, 
$9.23 per 1,000; skewback, $15.23. A. Richards & Co. 
Washington, regular, $9.45; skewback, $13.50. Contract 
awarded tothe Washington Brick Machine Co. 

Portland cement. Jackson-Jones Co., $3.03 per bbl., M. 
M Ruttenan, New York, $2.66; Morris Egbert, Philadel- 
phia, $2.74; J. E. Bates, $2.68; William C. Lewis & Co., 
$2.67; Sinclair & Babson, New York, $2.98. 

Sand. James 'T’, Summers, fine and coarse sand, 9% cts. 
per cu. yd.; John B. Lord, $1. Contract awarded to J. T. 
Summers 

Broken stone. H. P. Gilbert, $2.23 percu. yd. H. L. 
Atchison, $2.10. Contract awarded to H. L. Atchison 

Cast iron drain and pressure pipe: contract awarded to 
Henry McShane & Co., Washington, at $49.30. Lumber 
contract awarded to Libbey, Bittinger, & Miller, Wash 
ington, at $3,183. Small castings: contract awarded to 
Geo. White & Sons, Washington, $598. Hardware: con- 
tract awarded to W.T. Weaver, of Washington. at$681.33. 

Rope.—The following proposals for 1f coils of Manila 
rope have been received by the Dock Commissioners, New 
York City: James S. Barron & Co., 13 cts. per lb., less 1 
per cent.; H. A. Rogers. 13% cts.; Alexander Pollock, 134 
cts.; Wm. Wall's Son, 144 cts. net. 


River Improvement.—At Winnipeg, Man., the city 
council proposes to take early action regarding the im- 
provement of the navigation of the Red and Assiniboine 
rivers. The city engineer estimates that the cost will be 
$1,500,000. 


PROPOSALS OPEN. 

Jail.—Brick jail building at Seguin, Texas. All work 
except iron work. L. T. Noyes, Diebold Safe & Lock Co., 
Houston, Tex. 

Sewer.— About 1,710 ft. of 36 « 26 brick; 70, 40, 525 and 
500 ft. of 18, 15, 12 and 6-in. pipe, 23 manholes, 5 basins, 700 
cu. yds. rock excavation, 7,000 ft. B. M. of timber, 25 cu. 
yds. of concrete. The Parks Commissioners, 49 Chambers 
St., New York City. Feb. 19. 

Stone and Gravel.—About 16,500 cu. yds. of 2-in. 
broken stone, 7,000 cu. yds. of trap rock screenings, 2,500 
cu, yds. of Roa Hook screened gravel. Also 9,000 cu. yds. 
of double screened Roa Hook gravel for roads and drives. 
The Parks Commissioners, 49 Chambers St., New York 
City. Feb. 19. 

Pipe Laying and Supplies.— Laying water mains; fur- 
nishing chestnut poles and posts; bolts and iron; hy- 
drants, nozzles, plugs and stop-cock boxes; lead pipe and 
solder; 3,800 street lamps; 800 cast-iron lamp posts. The 
Commissioner of Public Works, 31 Chambers St., New 
York City. Feb. 19. 

Masonry.—Stone and brick masonry of the U. 8. build- 
ing at Port Townsend, Wash. Jas. H. Windrim, Super- 
vising Architect, Treasury Department, Washington, 
D.C. Feb. 20. 


Building.—-Completing the town hall. H. 8S. Stiles, 
Town Clerk, Richwood, O. Feb. 21. 

Pipe and Asphalt.—About 200 lengths of 48-in. cast 
iron water pipe. Asphalt walks for Lehigh Ave. and Cor- 


inthian Ave. basins, Louis Wagner, Director of Public 
Works. Philadelphia, Pa. Feb, 21. 


Blectric Lighting.—Lighting the city of New Castle, 
Pa,, for a term of five years, with not less than 50 arc 
lights of 2,000 c.p. J. H. Miller, City Clerk, New Castle, 
Pa. Feb. 24. 

Railway Work and Cross Ties.—Grading and mason- 
ry of Ohio extension, from Elkhorn, W. Va., to Ironton, 
O., 1% miles. Foundations and 12,000 cu. yds. of masonry 
in five piers and one abutment, for the bridge over the 
Ohio River, near Ceredo. Cross ties for 195 miles of line, 
about 3,000 ties per mile. W. W. Coe, Chief Engineer, 
Norfolk & Western R. R., Roanoke, Va. Feb. 26. 


Dike.—About ?,950 ft. of timber and stone dike in the 
Hudson River, 12 miles below Albany. Lieut. Col. G. L. 
Gillespie, U. S. Engineer Office, New York City, March 3. 

Cells.—Cell work, etc., of police station. Architect, 
Wm. C. Smith. The Board ot Public Works, Nashville, 
Tenn. March 4 


Rridge.—lIron bridge across the Thames River; two 
stone abutments. L. E. Vogler, Bothwell Bridge Com- 
mission, Bothwell, Ont. March 5. 


MANUFACTURING AND TECHNICAL. 


Filter.—The Columbia Athletic Club, of Washington, 
Db. C.. has awarded a contract to the National Water 
Purifying Co. for a National filter plant. 


Sewer Pipe.— Manufacturers of sewer and drain pipe 
are requested to send samples, and state lowest price 
delivered, free of breakage, to T. A. Huguenin, Superin- 
tendent of Streets, Charleston, S.C. About 10,000 ft. of 
10, 12 and 15-in. pipe will be required. 


The Ball Engine Co.,, of Erie, Pa., reports shipments 
for January of 21 engines, aggregating 1,700 H. P. 

Car Couplers.—The Van Dorston Car Coupler Co., of 
Philadelphia, Pa, has given an order to the Chicago 
Malleable Iron Co. for 8,y00 couplers. 


Anti-Friction Metal.—The Magnolia Anti-Friction 
Metal Co., of New York, has issued a circular containing 
letters and tables in regard to comparative tests of this 
and other metals for railway and other service. 


The Birmingham Railway Supply Co., of Birming- 
ham, Ala., will increase its capital stock to $300,000. 


Sewer Pipe.—The Coosa Sewer Pipe Co., Gadsden, 
Ala., will put in a plant at a cost of $40,000. 


Pavement —The Composition Pavement & Sidewalk 
Co., of Chicago, has been incorporated by F. J. Hoyt, M. 
Weston and J. G. Hoyt. 

Cars.—The Ohio Falls Car Co., of Jeffersonville, Ind., 
has built 500 of an order of 700 box cars for the Pennsy!- 
vania. It has also orders for 1,200 box cars and 25 cabooses 
for the Georgia Central. Also for seven passenger cars 
for the Savannah & Montgomery. 

The St. Charles Car Co., of St. Charles, Mo., has built 
all the new standard gauge passenger cars for the Denver 
& Rio Grande Western. The cars are carried on four- 
wheel trucks with Paige 33-in. wheels. They are equipped 
with many improvements to contribute to the comfort or 
safety of passengers. They have the Westinghonse quick- 
acting valves and air signals, they are heated by steam 
from the locomotive, and lighted by the Pintsch com. 
pressed gas system. They have the Johnson car seat with 
improved roll head. 

The Lafayette Car Works, of Lafayette, Ind., are build- 
ing 250 Chase refrigerator cars for the Kansas City Pack- 
ing Co. 

The South Baltimore Car Works,of Baltimore, Md., have 
an order for 200 box and 250 coal cars for the Baltimore & 
Ohio Southwestern. Another installment of the 250 drop 
bottom gondola cars for the West Virginia Central has 
been delivered. An order has been received from the 
Wilmington & Northern. Since Jan. 1, 62 cars have been 
delivered to the Atlantic Coast line. 

The new coal cars which the Columbus, Hocking Valley 
& Toledo is to buy will be of 25 tons capacity each and 35 
ft. in length. The old style of coal cars, with which the 
road is so well equipped, have a capacity of 14 tons. The 
new cars are for summer delivery. 

The New York & Northern will purchase new rolling 
stock equipment. 

The Duluth & Winnipeg will shortly let contracts for 
freight and passenger equipment. 

About 15 to 20 second-hand flat cars wanted: standard 
gauge, 35,000 to 40,000 lbs. capacity. P. O. Box 223, 
Savannah, Ga. 

The Standard Oil Co. will erect works at Whiting, 
Ind., for the construction of oil-tank cars. 


Rails.—The Reliance Lumber Co., Beaumont, Tex., 
wants prices on 10 miles of 30-1b. steel rails, new or second 
hand, in good condition. 


Locomotives,—The Schenectady Locomotive Works, 
of Schenectady, N. Y., have an order for 12 passenger en- 
gines of exceptional power. They are to be capable of 
hauling 7 to 10 Wagner cars. Cylinders, 19 x 24ins. Driv- 
ing wheels, 70 ins. diameter, with 85,000 Ibs. on the two 
pair. Journals of driving axles, 844 x 10% ins. Boiler, 58 
ins. diameter. Fire box, 8 ft. long. Total weight, 115,009 
lbs. These engines are for the New York Central. 

The Portland Co., of Portland, Me., is building a freight 
engine for the Windsor & Annapolis. Weight, 40 tons. 

The Baldwin Locomotive Works, of Philadelphia, Pa., 
have built 3 engines for the Birmingham, Powderly & 
Bessemer. The order for 75 engines for the Northern Pa- 
cific includes 50 freight and 25 passenger engines. 

The Staten Island Rapid Transit road will-add 5 engines 
to its equipment. _ 

The Pittsburg Locomotive Works, of Pittsburg, Pa., 
are building 5 freight engines for the St. Louis, Vandalia 
& Terre Haute. 

Mr. Chas. Watts, Superintendent of the Chicago Divi- 
sion of the C., St. L. & P,, is said to claim to have the 
fastest locomotive on the Pennsylvania system. It is a 
new engine, class “ O,” with 66-in. driving wheels. This 
engine is said to have hauled a train of 4 cars for several 
miles at a speed of 68 miles an hour, and it is claimed by 
the engineer that its highest speed was not then reached, 

The King Locomotive Co., which will erect works in 
Bordentown, N. J., has been organized with the following 
officers: President, John A. King; Vice President. E. A. 
King, of New York; General Manager, John Hedding, of 
Paterson; Treasurer, J. Holmes Longstreet, of Borden. 
town; Secretary, T. L. Carpenter, of New York. 

The New York Locomotive Works, of Rome, N. Y., will, 
it is reported, be removed to East St. Louis, Tl. The 
officers of the firm have been in correspondence with the 
officers of the Merchants’ Bridge & Terminal Co. for two 
or three months past, and the Merchants’ Bridge Co. 
promised a donation of a site as an inducement to locate 
there. . 


Snow Plows.—The Portland Co., of Portland, Me., re- 


cently shipped to the Montpelier & Wells River road a 
double end snow plow to be used on the Barre branch, 


which is a switch-back road. The company | 
of erection a Russell elevator snow plow for the Cont.,, 
New England & Western. This is the larves: maak 
push plows used, and is the first one to be built in a 
United States, although there are 17 already jy, use - 
Canada and the British Provinces. {ts weight yj) 4, 
about 33 tons. Bi 
The Pond Machine Tool Co., throug} j; 
agents, Manning, Maxwell & Moore, 113 Liber; 
New York, has received an order from the ()) 
partment of the U. 8. Government for 10 lary; 
the work of turning, boring and finishing yy). 
ins. calibre. The contract amounts to $247,800). The tiy,, 
of delivery extends over a period of about tiyc 
which enables the company to take care 0; |: regular 
work promptly, and does not materially reduce}, pro 
duction of its shops for regular railway and machin: hie 
trade. 


Filters —The National Water Purifying « 
awarded a contract for a filter plant of 500,000 
city for the Arlington paper mills, which are 
the Ramsdell interest of Newburgh, N. Y 


Tie Plates.—The Dunham Mfg. Co., of Bo-\. 
has received an order for 136,000 Servis railway 1) 
for the Pacific Short Line, now being constry : 
Sioux City westward to Forest City and ultimately to ‘ 
Pacific Coast connection. 


Signals.—The Martin Electric Signal Co. has been in 
corporated at Portland, Me. Capital stock, s50,0% 
President, R. D. Weston Smith; Treasurer, Edw in Sheate 

Machine Tools.—The contract for machinery for th 
King Locomotive Works, of Bordentown, N. J., has bees, 
awarded to Bement, Miles & Co., of Philadelphia 


Freight House.—The Lehigh Valley Rok. (y 
erect a corrugated iron freight house in Jersey (ir) 


Brick.--The Litchfield Tile & Brick Co., of Litchtieiq 
lL, bas put ina machine for making paving brick, and 
has ordered an engine from the Litchfield Car & Machin: 
Co.—tThe Beatrice Sewer Pipe Co., of Beatrice, Neb., has 
purchased a plant for the manufacture of pressed brick 
—tThe Boylston Brick & Mfg. Co., of Superior. Wis., has 
been incorporated by W. S. T. Silver, T. G. Russell and 
J.T. Ware. Capital stock, $10,000. 


Asphalt.—The Tacoma Asphalt Co,. of Tacoma. Wash 
has been incorporated by Edward M. Hunt,H ©. Clement 
and H. B. Dunn. Capital stock. $27,000. 


Frogs and Switches.—The Kansas City Frog & Switch 
Co., of Kansas City, Mo., has orders for 400 frogs for the 
Union Pacific and 200 frogs, switches and stands for the 
Fort Seott & Gulf. : 


Pier Work.--The Philadelphia contractors at work 
at Lambert's Point, Norfolk, Va., are rapidly putting 
down creosoted piles for the substructure of the several 
piers and warehouses to be erected there.. They have 
several pile-drivers at work and a large force of men 
The coal pier is to be of iron, and the freight piers of 
wood, with docks 200 ft. wide and 28 ft. deep between 
them. 


Car Heating.—George Westinghouse, Jr., and \. H 
Jackson, President and Vice-President of the Standard 
Car Heating & Ventilating Co., of Pittsburg. Pa., hav: 
become directors and large shareholders in the Consoli 
dated Car-Heating Co., of Albany. The interests of th 
Pittsburgh company are thus consolidated with the Al 
bany company, which, by the arrangement, greatl) 
extends the field of its operations, and becomes the owner 
of an additional number of valuable patents and improved 
devices for heating and ventilating railway cars, and for 
lighting such cars by electricity. Antomatic regulation 
of heat, which will obviate the complaints of the variable 
temperature of steam-heated cars, is also secured by anal 
tachment to the air-brake cylinder with which all cars are 
already equipped. Several of the features of the heating 
systems of the Standard Company have lately had con 
siderable trial upon the Pennsylvania and the Baltimore 
& Ohio railways. 


Metal Market Prices.—Rails.—New York, $35 to 8%. 
Chicago: $38; old rails, $24.50 to $25.50 for iron and $20 to 
to $21.75 for steel. Pittsburg: $35 to $36; old rails, $28 for 
iron, $23.50 to $24 for steel. 

Track Materials.—_New York: steel and iron angle 
bars, $2.10; spikes, $2.20 to $2 25. Pittsburg: splice bers 
2.10 to 2.20 cts.; spikes, $2.15, or $2.25 delivered at Chicago, 
Milwaukee, or St. Louis; track bolts, 3.10 cts. with square 
and 3.20 cts. with hexagon nuts. Chicago: splice bars. 
2.25 cts. for steel and 1.90 to 2 cts. for iron; spikes, 2.2 © 
2.30 cts.; track bolts, 2.80 to 2.85 cts. with square and 2.% 
to 3 cts. with hexagon nuts. 

Pipe.—Cast iron, about $27 to $30 per ton, according \ 
competition and amount of order. Wrought iron dis 
counts as follows: 47% and 40 per cent. on black and 4! 
vanized butt-welded, 60 and 47% on black and gals anized 
lap-welded. : 

Lead.—New York, 380 to 3.82% cts.; Chicago, 3.65 WO 
3.67% ets.; St. Louis, 3.60 cts. 

Barb Wire.—Chicago. Ata meeting of manufacture 
and dealers on Feb. 5, the price of painted was advanced 
to 3.45 cts. for small lots and cts. for carload lots. Gal: 
vanized is an advance of 60 cts. per 100 Ibs. on painted. 

Nails.—Pittsburg. Cut nails, $2:50; wire nails, $2.90. 
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RAILWAY EARNINGS FOR THE MONTH OF JANU- 
ary, according to figures collected by Bradstreet’s, 
show a very favorable increase over the correspond- 
ing month of last year. The reports of 143 roads 
show for Jan. 1890, gross earnings aggregating 
$31,497,203, on a mileage of 77,210 miles, against gross 
earnings aggregating $27,633,530, on a mileage of 
75,582 miles, for Jan. 1889, an increase of 13.9 per 
cent. in earnings, and 2.1 per cent. in trackage. 
Only the Eastern roads show adecrease. The Gran- 
ger roads show the most favorable results, the in: 
crease being 21 per cent. The favorable showing of 
the Southern roads, an increase of 17.3 per cent, not- 
withstanding the larger proportionate increase in 
mileage, speaks well for the industrial growth of 
that part of the country. 





THE SENATE COMMITTEE ON PAcIFIC RAILROADS 
has finally agreed upon a bill for adjusting the debt of 
the Union Pacific and Central Pacific railroad com- 
panies to the United States. The bill provides for 
ascertaining the present worth of this debt, and re- 
quires its payment, with 3 per cent. intersst, in semi- 
annualinstallments. These are to be so arranged 
that the Union Pacifie’s debt would be extinguished 
in 50 years and the Central Pacific’s debt in 75 years. 
The debt of the latter company is to bear interest at 
only 2 per cent., and this is to be capitalized for ten 
years while the company is getting on its feet. 
Ample provision is made for securing the debt by 
mortgages on all properties of the companies, and 
the difficulties under which the companies now 
labor with regard to building extensions are re- 
moved. In case the companies refuse to accept the 
provisions of the bill, it is provided that 75 per 
cent of their net earnings shall be placed in the 
sinking fund. In case of failure to pay, a receiver 
* tobe appointed, with authority to take charge 
of and operate the road until the whole debt. prin- 
cipal and interest, has been paid. 


CONCERNING ARGENTINE Raitways, the Buenos 
Ayres Standard, of Jan. 1, says: Up to the present 
there are in working order and in course of construc- 
tion 27 lines of railways, seventeen of which have 
national and ten provincial concessions. Their 
total length is 11,668 kilos., viz.,7,450 kilos. granted 
by the nation and 4,218 kilos. by the provinces. The 
guarantee several of these lines enjoy extends over 


a capital of $27,682,867 gold. Furthermore, 92 new 
concessions have been granted, embracing a length 
of 38,000 kilos. and a guaranteed capital of $312,541,- 
900 gold. Of the 92 new concessions, 56 are national, 
with a length of 25,225 kilos., and 36 are provincial, 
with a length of 12,775 kilos. These tigures are not 
complete, but they are near the mark. Of the 92 
railway concessions applied for before the Congress 
of 1889, 45 were reported on favorably by the Depart- 
ment of Engineers. The length of railways working, 
in course of construction or conceded amounts to 
49,668 kilos. The amount of capital guaranteed 
thereon reaches $440,224,767 gold. This figure, of 
course, excludes the capital of lines not enjoying 
Goverment guarantees. 


THE PERUVIAN BONDHOLDERS’ COMMITTEE have 
reported in connection with the GRacE contract 
with Peru made last November. The contract has 
been already noted, and the chief points of the com- 
mittee report can be summarized as follows: The 
committee expects to get £925,000 from Chili, after 
paying off the Pisco-Yca bondholders, and from 
Peru a total annual income of $1,430,000 in the next 
three years, after deducting $400,000 to be allowed for 
that term to the Peruvian Government. The work 
contemplated is first the extension and repair of the 
seven existing Peruvian railway systems at an estiv 
mated cost of $3,212,000. It is then proposed to ex- 
tend the Southern Ry. of Peru from Puno, its 
present terminus, on Lake Titicaca, to Desaguadero 
on the Bolivian frontier, by a narrow-gauge line, 
thus doing away with the transfer of goods at the 
lake. (2) To continue the line from Desaguadero to 
La Paz and to Oruro in Bolivia, at an estimated cost 
of $3,150,000. The existing revenue from rai!ways is 
$630,000, which will also be available to the bond. 
holders. Another concession in their hands em- 
powers them to connect the Central Ry. system 
with the navigable waters of the Amazon by 180 
miles of narrow-gauge road. 


A CONSOLIDATION OF THE BALTIMORE & OHIO 
WITH THE NORTHERN Pactric has been rumored to 
be under way this week, and though there has been 
little to confirm the report, such an alliance would 
not be the strangest of occurrences. It would be 
much more likely, however, to take the form of an 
alliance similar to that made between the Union 
Pacific and the Chicago & Northwestern, than an 
actual consolidation. Should it be consummated, 
it would be the first through line under one manage- 
ment to extend from the Atlantic to the Pacific on 
American soil. 


THE PROPOSED LEASE OF THE CHESAPEAKE & OHIO 
CANAL to the West Virginia Central Ry. Co. is the 
one topic in Maryland politics. The railway com” 
pany bids $1,400,000 for a nominal lease of 99 years, 
renewable forever. While the Governor of Mary- 
land approves of it, other parties claim that this 
newly-fledged railway company will obtain a right- 
of-way paralleling the Baltimore & Ohio R.R. at an 
exceedingly cheap rate. It gets 184 miles of practi- 
cally graded roadbed, with expensive bridges, a 
tunnel costing a million dollars and much valuable 
property in the District of Columbia and at Cumber- 
land. Eternal litigation is threatened if this bid is 
accepted. 





THE MOST SERIOUS RAILWAY ACCIDENT of the week 
was a head collision, Feb. 14, on the Louisville, New 
Albany & Chicago Ry., near Mitchell, Ind. The 
engine driver of a freight train instead of waiting 
on a side track for a passenger train to pass, started 
to reach Mitchell, thinking he could get there in 
time. The engine, baggage car and smoking car of 
the passenger train were wrecked. The wreck 
caught fire, but the flames were quickly extin- 
guished. Three men were killed and about ten in- 
jured.—— aA rear collision occurred, Feb. 15, on the 
Cincinnati Southern Railway at Mellville, Tenn. A 
freight train was standing on a side track anda flag- 
man had been sent back to flag a following freight. 
Instead, he flagged a passenger train and returned. 
The freight train backed onto the main track as soon 
as the passenger train had passed, and was run into 
by the following freight. Two men were killed.—— 
Two misplaced switch accidénts have occurred: on 
the Lake Shore & Michigan Southern Ry., at Belle- 
vue, O., Feb. 13; on the Central Massachusetts R. R., 
at Ware, Mass., Feb. 15, 


A DECIDEDLY REMARKABLE ACCIDENT is described 
by a daily paper as having occurred to a freight 
train Feb. 14, on the Union Pacific Ry., near Odessa, 
Mo. 

“On account of unavoidable delays and through 
the absence of orders it was caught between sta 
tions and was running on the time of the fast mail 
train. The engineer of the freight tried to find 
a siding to crawl into to avoid a collision. The 
heavy Mogul was pushed to its utmost driving 
capacity. Coal was piled into the fire box, and the 
engine, responding to the will of the engineer, flew 
over the track at a speed never before attained by a 
freight train. Just before Odessa was reached the 
driving-wheels of the engine were melted, or burned 
off, and they left the rails, and the cars behind were 
piled upon each other.” 

Kither the reporter must have had a fertile and 
imaginative mind, or else here is a new obstacle to 
obtaining high speeds. Railways cannot afford to 
run theirengines at such a rate that the driving 
wheels will melt or burn off. 

TWO LOCOMOTIVE BOILER EXPLOSIONS have 0oc- 
eurred : On Feb. 13, the boiler of an engine hauling 
a passenger train on the Pittsburg, McKeesport & 
Youghiogheny R. R. exploded while near Douglas 
station, Pa. Two men were killed and three in 
jured. The boiler of an Old Colony R. R. engine 
also exploded while hauling a passenger train near 
Roxbury, Mass. Nobody was injured. 

A BRIDGE OR TRESTLE Over Chisholm creek, near 
Wichita, Kan., on the Atchison, Topeka & Santa Fe 
R. R., gave way under a passenger train Feb. Is 
One man was killed and five were injured. The sup- 
ports had been burned away by tramps. 

SPEED OF TRAINS WITHIN THE CITY LIMITS OF 
CHICAGO is to be reduced to 10 miles per hour, ac- 
cording to unofficial reports, to secure the repeal of 
a city ordinance prescribing that as a maximum 
speed. This is on the principle of GRANT’s saying 
that the best way to repeal a bad law is to enforce 
it. The move would meet such serious opposition 
from the dwellers in the suburbs, who depend on 
the railways for passage to and from business, that 
it is believed the obnoxious ordinance, which is now 
practically a dead letter, but which makes the rail- 
way responsible for many casualties at grade cross- 
ings, where it would otherwise escape, would be at 
once repealed. 

The Ch cago Tribune very sensibly points out 
that while the railways should not be forced to 
break the law in order to carry their passengers 
with reasonable dispatch, the permission to run at 
speeds up to30 or 40 miles per hour should be 
granted to them only on condition that they agree 
to at once set about the work of removing grade 
crossings and providing flagmen for crossings not 
already so protected. 

WHY FASTER TIME IS NOT MADE BETWEEN Boston 
AND NEW YoORK is the subject of an investigation 
by the Railroad Committee of the Massachusetts 
Legislature. The order for the investigation was 
introduced by Representative Jostan Quincy, who 
stated that the New York, New Haven & Hartford 
Co. was the chief corporation opposed to a reduction 
of time. This is the first instance in this country, so 
far as we recall, where the matter of too slow train 
service has been made the subject of a legislative 
investigation. 

CoMPULSORY AUTOMATIC CAR COUPLING is the sub- 
ject of a bill presented to Congress by Representa- 
tive FLower, of New York. The bill recites that, 
in view of the numerous accidents and loss of life 
resulting from the present system of coupling rail- 
way cars by hand, a bill requiring all railway com- 
panies to equip their freight and passenger trains 
with automatic couplers has become a necessity. 
The act is to be operative after Nov. 1, 1892. The 
Interstate Commerce Committee may in special 
cases extend the time one year longer. Failure to 
comply with the provisions of the act subject the 
offenders in each case to a fine of $500. 


THE PNeuMATIC DYNAMITE GuN Co. has received 
an order from Great Britain for 50 pneumatic dyna- 
mite guns with air reservoirs, carriages, etc. The 
cost will be not far from $30,000 each. The order is 
conditional, however, on the satisfactory operation 
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of a trial 15-in. dynamite gun, soon to be shipped 
from here and tested at Shoeburyness. The gun, 
which is now at Cold Spring, N. Y., will be ready 
for shipment early next month, and preparations for 
its test are already going forward. 


A LARGE CONTRACT FOR ELECTRIC RAILWAY 
EQUIPMENT was closed on Feb, 19, under the terms 
of which the street railways owned by the Minne- 
apolis Street Ry. Co. and the St. Paul City Ry. Co., 
with a total extent of 110 miles, are to be equipped 
with the system of the Sprague Electric Ry. & 
Motor Co. The cable plants now in extensive use 
on the roads are to be discarded. 


fue STANDARD ELECTRICAL Subway Co, will 
probably soon have control of all the electrical ducts 
and subways in this city used for electric light and 
power, excepting the Edison ducts, in spite of 
vigorous opposition against the decision of the 
Board of Electrical Control to award the contract 
to this company. The Consolidated Telegraph & 
Electrical Subway Co. would still control the sub 
ways for telegraph and telephone wires. The latter 
company is stated to have already expended $2,- 
000,000 on the subways constructed. Both com- 
panies claim a right to charge rentals equal to ten 
per cent. on the cost of subways, above expenses of 
operation and maintenance. With the wires thus 
divided an extra set of subways must be built; and, 
as a consequence, more streets torn up, says Com- 
missioner GILROY, 


THE Ertcsson Coast DEFENSE Co. is made the 
subject of a bill introduced into Congress on Feb. 15, 
asking that the Secretary of the Navy appoint a 
board of naval officers to inspect the plans and 
specifications of this company for constructing sub- 
marine guns and “detachable explosive rams.” If 
the report is favorable, the Secretary is authorized 
to purchase, for $175,000, the gun and carriage equip- 
ped complete, ready for service. The bill also appro- 
priates $1,500,000 for the purchase of ten or more of 
these guns should the test be favorable. 


SHIPPING [RON FROM ALABAMA TO PITTSBURG 
seems somewhat akin to “sending coals to New 
castle.” But it is done; and on Feb. 17, Sheffield, 
Ala., sent 5,000 tons by nine barges down the Ten- 
nessee and up the Ohio rivers. The barge freight 
was $2.50 per ton, which is so much less than by rail 
that it is said arrangements are being made to 
market the entire product of the five Sheffield fur 
paces by this route. 

3 Tue River AND HARBOR EstTIMATE for the next 
fiecal year is $39,000,000, as figured by the U.S. En 
vineers. Mr. HENDERSON, Chairman of the House 
Committee on Rivers and Harbors, says, however, 
that he thinks this sum will be reduced to $25,000, 
00: but that is the lowest sam that can be reeom 
mended consistent with the work needed. New 
York State alone wants in round figures $2,250,000, 
the largest items being Harlem River, 8500,000; re 
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of 54 machines working during the two years, the 
average output of each has been about 926 cu. yds. 
perday. The total number employed during the 
past summer was 12,000 men and boys. 

THE PANAMA CANAL is to be reported against by 
four of the French engineers sent out to examine it, 
says the New York Herald. These engineers are now 
in the United States on their way to Paris with 
their notes. They do little talking, but intimate 
that the Panama Canal is “ but a bad dream,” and 
one of them states that sufficient confidence can 
never again be aroused to raise the vast amount of 
money necessary to complete it. 

THE PROPOSED JUNGFRAU RAILWAY, in Switzer 
land, is assuming a somewhat more tangible shape. 
Two plans have been submitted for the ascent of this 
peak, one by Morrrz K6cHLIN and another by Mr. 
TRAUTWEILER, engineer of the St. Gothard and 
Brunig railways. The first plan is receiving the 
most favorable consideration, and includes a line 34 
miles long, built either on the Mt. Pilatus rackrail 
system, or to be divided into five sections of cable- 
line worked by water power. A reservoir on the 
summit, supplied by pumps from below, would 
furnish the power. Mr. TRAUTWEILER proposes a 
covered road throughout, to escape climatic in- 
fluences. He would build four sections of a large 
pipe conduit and operate it by cable with compressed 
air as a motive power; the air to be compressed by 
water power. Mr. K6cHLIN’s estimate of cost is 
$1,950,000; and Mr. TRAUTWEILER wants $1,150,000. 

THE COST PER FOOT OF SPACE in Machinery Hall 
at the Paris Exposition was $2.18 per square foot of 
space covered, says Mr. OCTAVE CHANUTE, C. E., in 
a late address before the Western Society of Civil 
Engineers. This was less than that of an ordinary 
wooden cottage in Chicago, but it was about two 
and one-half times as much as the cost of the build- 
ings adjoining the great Machinery Hall of M. 
Dutrext. The Fine Arts Palace and the Liberal 

Arts Palace, designed by M. FoRMIGE, cost $3.09 per 
square foot of floor space, but these buildings were 
practically two stories in height.- Mr. CHANUTE 
says that the French authorities have decided to 
retain the Machinery Hall, the main transept and 
central dome, as well as the Fine Arts and Liberal 
Arts buildings. They do this because the experience 
of 1878 tanght them that to sell the old material was 
simply to sacrifice it. 


THE Wor D’s Farr BILL has passed the Albany 
lawmakers at last, and the unseemly political 
squabble over a matter that should not be in politics 
at all, seems to be over. As a consequence of this 
settlement of differences between party leaders, the 
prospects of the Fair before Congress are much im 
proved. 


THE GRAND Pactric Hore in Chicago, one of the 
finest hotels in America, and a model high-class 
establishment with overflowing patronage, is to be 
torn down and replaced by a business block. The 
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The Cable Railway Tunnel Under the 


Chicago 
River, Chicago, Il. 


(WITE INSET.) 


In our issue of Dec. 7, a short acconnt 
of the tunnel now under construction 
Chicago River, at Chicago, ll. Throne) +) 
tesy of Mr. SAMUEL G. ARTINGSTAL) 
Chief Engineer, we are now enabled 
sections and the plan and profile of this 
work. 

The tunnel is being built by the W; 
Street Railway Company, and as show) 
fitted for double-track cable traction. [ft crosea. 
the Chicago River about 150 ft. north of Van By 
Street (see Fig. 1), and at the shore ends j; 
under several large buildings requiring un lery 
and essentially new foundations over th, 
The plan and profile show with sufficient clearnes 
the general position of the tunnel with refers, 
the river and adjoining streets and buildings 

The tunnel will be lined with hard-burned brick 
laid as hereinafter described. Utica cement i 
specified for use when natural cement is | 
ployed. The concrete, however, is to be made of 
Portland cement mortar, with sand, and broken ling 
stone in cubes not exceeding 3 ins. in any dimey 
sion. The concrete mortar will be one part cement 
to three parts sand by measure, and to this morta; 
six parts of the broken stone is to be added. ‘This 
concrete is to be spread in successive 4-in. layers and 
thoroughly rammed with rammers 4 ins. in diametey 
and weighing not less than 20 lbs. each. The face 
stone, when used, is to be “‘Buff Bedford,” with beds 
and joints planed or bush hammered, and the rubb}; 
stone will be Joliet limestone as large in six 
possible. 

The tunnel, from the west line of Franklin to the 
east line of Clinton St., will be 1513 ft. long with the 
dimensions shown on the several sections. The gra 
dients are given on the accompanying protile. Thy 
line is located upon private property, and besides 
passing under the buildings before referred to, also 
crosses under the tracks of the Pittsburgh, Fort 
Wayne & Chicago R. R., the Chicago & Alton R. R. 
and the Chicago, Burlington & Quincy R. R 
approach to the Union Depot. 

The contractors for building the tunne! are m 
sponsible for the safety of the buildings, ete., under 
which the tunnel isdriven. The contract zeneral 
specifies that before any work on the tunne! is com 
menced, all buildings must be underpinned by ex 
tending the foundations downwards below the leve 
of the tunnel bottom according to such plaus as thy 
engineer may devise and the conditions demand 
All trenches are to excavated in short lengths and 
securely supported by close oak sheeting, struts 
braces, etc.; this sheeting shall be cauiked in » 
places where water may be troublesome, or ther 
any liability of settlement by escape of seimi-liqui 
material. 

The Springer Building, between Clinton and Car 
streets, will have its west front supported on ste 
girders resting ua stene piers, with footinus of J 

The east front wilt the-earck 
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below the tunnel level, and each capped on top by a 
granite block, 2 ft. thick by 4 ft. wide and 6 or7 ft 
long. Between these cylinders will then be turned 
brick arches, backed and underpinned to existing 
walls by brick masonry of Anderson clinker pressed 
brick, laid in Utica cement mortar in an alternat« 
header and stretcher bond 

After these cylinders are in place, and the walls of 
the building secure, the floors will be supported by 
temporary trusses until the tunnel is finished. After 
this the cast iron columns supporting the floors will 
be replaced on piers of concrete and timber crib 
work, as shown at the bottom of the inset illustra 
tion. This cribwork will be used for the purpose of 
distributing the weight over the surface of the tun 
nel while the concrete is wet. If sufficient time can 
be gained before the load is applied its use will not 
be necessary. 

The open approaches will be faced with Bedford 
stone in regular courses ranging from 2 ft. to 18 in 
in depth, and laid with an alternate header and 
stretcher bond. The backing will be of Joliet lime- 
stone in courses of the same thickness as the face. 
Portland cement is alone to be used in this portion 
of the work, and the foundations below them will 
be of Portland cement concrete. 

The tunnel portal will be made of Bedford stone 
as Shown in the elevation on inset illustrations. The 
tunnel proper will be of brick masonry, in seven 
rings, or 32 ins. thick; excepting a length of 210 ft 
under the railway tracks, where the thickness is in 
creased, as shown on the drawings. The bricks will 
be laid longitudinally with the tunnel, with edges 
toward the centre and toothing joints. The joints 
must be perfectly filled by pressing the brick into 
the mortar, and not made by attempting to fore: 
mortar between the bricks. The joints between 
courses shall not exceed one-half inch in thickness, 
and between the rings the joints shall not be less 
than one-half inch. 

The tunnel masonry will be laid generally in Utica 
cement mortar. But the bricks in the three outer 
rings, under the river and for 100 ft. on each side, a 
total distance of 420 ft., and in the two outer rings 
in the rest of the tunnel, will be laid in and grouted 
with asphalt cement mortar. This mortar is to be 
made of pure Trinidad asphalt and gypsum, with 
generally one part asphalt to thiee parts gypsum; to 
be mixed on the ground and furnished hot, ready for 
use in small quantities as required. No remelting of 
set or cold asphalt mortar is permitted. The invert, 
the backing and the filling over the haunches and 
crown of the tunnel will be Portland cement con 
crete, well rammed in place 

For the river section the top of the concrete fll 
ing will be covered with one inch in thickness of 
asphalt mortar, made as before described, and in 
this will be imbedded large Hagstones, 12 ins. thick 
with the joints grouted with asphalt mortar. The 
dock walls are to be built of Portland cement 
concrete, faced with Bedford stone in 2 ft. courses 
and surmounted by a coping 2 ft. thick by 8 ft. wire 

Under the centre line of the tannel, there will lx 
a 12-in. drain pipe, with man-holes for cleaning 2) 
feet apart Drain tiles, 4 ins. in diameter, will also 
be laid outside of the tunnel! and about ®) feet apart 
and these will connect with tin ot iron pine 
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